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Plant for washing the gravels is snown 1m the foreground ; a, sluice box ; b, steve boxes ; ¢, rocker. 


FIG. 1.—RUBY MINE AT COWEKE VALLEY, N ( FiG. 4.—DUNITE VEIN OF CORUNDUM AT LAUREL CREEK, GEORGIA. 


Fla. %—THE BIG VEIN BETWEEN THE PERIDOTITE AND THE GNEIss Al biG. 3. —UPPER END OF BIG CUT AT CORUNDUM HILL MINE, MAUON CvU.,, N, C, 
CORUNDUM HILL, MACON COUNTY, N. C. Peridotite is shown on the left and gneiss and schist on the right. 
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OCCURRENCE AND DISTRIBUTION OF CORUN- 
DUM IN NORTH CAROLINA AND GEORGIA.* 


By Joseru Hyorw Prart 


Tuk corundum localities in the United States are, 
with the exception of those in Montana, Colorado, and 
California, limited to the Appalachian region, the 
mineral having been found at various points through 
out nearly its entire length The mining of corundum 
has been, however, confined to a narrow section of the 


southern portion of that region, i. « to northeastern 
Georgia and southwestern North Carolina, with the 
exception of the emery mines at Chester, Mass 

Otten a distinetion | mad between emery and 
corundum, many persons not cOgnIzZINg emery as a 
ruriety of corundum here are three names in con 
tant use to designate the varieties of corundum: (1) 
Sapphire, which ineludes all corundum of whatever 
olor, that are transparent to semitransparent (2) 
corundum, including the translucent to opaque varie 
ties of all colors; (3) emery, which is a mechanical 
admixture of corundum and magnetite or hematite. 
rhe last two varieties are those used in the arts for 
brasive purposes, emery being used in very much 
larger quantities than corundum, It is, of course, the 
presence of corundum in the emery that gives to it 
its abrasive qualities and makes it of commercial value, 


and the abrasive efficiency of emeries varies according 
to the percentage of corundum they contain 


Any corundum that is transparent is included under 
the head of sapphires, although many of these have 
distinct names in the gem trade Che blue sapphire is 
known as the oriental sapphire, the red sapphire as 
the oriental ruby, the green sapphire as the oriental 
cmerald, the yellow sapphire as the oriental topaz, and 
the purple sapphire as the oriental amethyst Phere 
are also pink and white sapphire rhe corundum gem 
or sapphire localities are usually distinct from the 


corundum  localitie although very handsome gems 
have been found where the corundum was mined for 
abrasive purposes, notably at the Corundum Hill mine, 
Cullasagee, N. C 

Corundum as it is mined for abrasive purposes oc 


curs a8 (1) sand, (2) crystal, or (3) gravel and block 
corundum Sometimes all three types are found in 
the same deposit rhe and corundum onsists of 
small grains or fragments of the mineral seattered 
through the vein rhe crystal corundum consists of 
erystals up to 3 inches in length. Often these crystals 
have parting planes so thoroughly developed that, in 
crushing, the corundum break ip into regular rhom 
bohedrons, this breaking continuing to even the fine 
sizes and causing the grains of corundum to crumble 
When in use This persistent regular breaking of the 
corundum destroys its cutting efficiency, for it is the 
irregular fracture that produces the best cutting edge. 
The block variety often occurs in masses of almost 
pure corundum from 10 to 1,000 pounds in weight 
Again it occurs in large masse intimately associated 
with hornblende, feldspar, et meking a rock which 
is tough and is difficult to work Frequently the only 
way to break the masses i o build fire ovel hem 
and then suddenly cool them by pouring water upon 
them. The parting planes are at times very noticeable 
In the block corundum, and are is n the crystal 
corundum, detrimental to the commercial produet rhe 
parting planes are not lines of cleavage ut are planes 
deveioped in the minerai by ynthetic twinning, usu- 
ally parallel to the unit of rhombohedron 

it is the hardness of corundum that makes it of so 
great value as an abrasive Next to the diamond it is 
the hardest mineral known, having a hardness of 9 
while the diamond has a hardness of 10 Garnet, 
which is sometimes used as an abrasive, has a hard 
ness of but 7 to 7.5. Corundum varies slightly in hard 


ness; the sapphire varieties are generally considered 
the hardest, and of these the blue stands at the head. 
Some corundum has been observed that was readily 
scratched with a knife, as that from Aeworth, Ga. 
The hardness of a corundum is often misjudged be 


cause, when made into a wheel, it does not cut so well 
as another, when in reality the degree of hardness may 
be the same in both cases, but the cutting efficiency 
of one surpasses that of the other 

The North Carolina locality for corundum gems 


which at the present time is attracting the most at 
tention is the tract of land between the Caler Fork 
of Cowee Creek and Mason Branch, tributaries of the 
Little Tennessee River. rhis tract is situated in 
Mecon County, almost 6 miles below north of) the 
iown of Franklin The bottom of the valleys are 
about 2,500 feet above sea level, and the mountain 
peaks or knobs in the immediate vicinity rise to a 
height of 3,000 or 3,500 feet 

In the gravels of Caler Fork Valley pieces of crys 
tals of red corundum were picked up by the people of 
the district. which led to the driving of two or three 
tunnels with the expectation of striking the vein and 
finding the corundum in sufficient quantity for com 
mercial purposes Work in this direction Was soon 
abandoned, and for a number of years there were 
only prospecting and a little mining for the red corun 
dum for gem purposes 

Systematic search was made, which revealed the 
fact that ruby corundum was to be found in the gravels 
of Caler Fork Valley for a distance of 3 miles In 
1805 the American Prospecting and Mining Company, 
of New York, bought out the old claims and began 
work on a systematic basis rhe property owned by 
the company is a large tract on both sides of Caler 
Fork of Cowee Creek and nearly all the land in the 
Mason Branch, a 


northern part of the watershed of 
total area of about 5,000 acres 

rhe gravels in which most of the rubies have 
soil averaging about 3 feet in 
about 3 


been 


found are covered by 
depth, but varying from 1 to 5, and they are 
feet higher than the present alluvial gravel of the 
stream 


in washing these gravels for the 
similar to those used in 


rubies, hydraulic 


processes have been used very 


the West in washing gold-bearing gravels. All the 
oil, as well as the gravel, is washed into a short line 
of sluice boxes, a (Fig. 1). which lead into a large 
sieve box, b&b, where the large pieces of rock and 
bowlders are removed and most of the dirt and fine 
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gravel is washed out. They are then shoveled into a 
rocker, c, where they are further cleaned and con- 
centrated, the final concentration of the rubies being 
done by hand. 

No basic magnesian rocks or serpentine derived from 
them, in which most of the corundum of North Caro- 
lina occurs, have been found in this valley. Corun- 
dum Hill and the Ellijay corundum region, are, how- 
ever, less than 10 miles to the south. 

Although, in many respects, the occurrence of the 
rubies and their associate minerals in the Cowee 
Valley is similar to the occurrence of the ruby in 
Burma, no limestone has been found near the alluvial 
deposits, the nearest point at which limestone has 
been found being at Cullowee Gap; about 8 miles to 
the southeast 

The country rock of the district is a gneiss, of a 
gray, fine-grained variety, which has a great many 
small garnets disseminated through it. The rock for 
the most part is in a highly decomposed condition, 
but there are small exposures of the undecomposed 
rock in many places. The gravels in which the rubies 
are found rest on a soft rock known as saprolite, 
which is the result of weathering of the basic silicate 
rocks in place. By means of shafts and the workings 
at the gravel washings it has been shown that at a 
depth of 35 feet or more these saprolitic rocks contain 
fragments of the undecomposed rock and pass into 
such rocks as eclogite-amphibolite and a hornblendic 
gneiss. 

\ narrow dike of hornblendic eclogite a few feet 
in width is exposed near the present workings of the 
company and can be traced for about 100 yards. 

No rubies have been found in the undecomposed 
rock, but at In Situ Hill smal rubies of a rather pale 
color were found in a narrow band of saprolitic rock. 
This band was, however, cut off by slickenslides so 
that it could not be followed in any direction. There 
are four parallel slickenslides that have been exposed 
at one place in the workings, the general direction of 
the slides being N. 75 deg. E. Some of these are 
70 feet in length and of unknown depth. It is very 
evident that there has been a great deal of disturb- 
ance in this immediate vicinity through the breaking 
of the rock masses by faulting, the ready influx of 
water having caused the reduction of the rocks to 
their saprolitic condition. 

In washing the gravels and masses of saprolite, 
masses of undecomposed rock have been uncovered, 
ind in the center of these nodules of the pure horn- 
blende rock have been found The saprolite bordering 
these nodules often contains particles and crystals 
of corunduin 

Less than 2 miles to the east of In Situ Hill, be- 
yond Betts Gap of the Cowee Mountains, corundum 
vf a gray to bluish color, but highly crystallized, has 
been found in hornblende-gneiss. One mile a little 
north of west, at the Sheffield mine, pink corundum 
has been found in amphibole-schist. 

An association of corundum peculiar to this locality 
is with the garnet, rhodolite. Corundum and garnet 
occur not only constantly together in the saprolitic 
material and in the gravels, but corundum crystals 
have been found that bear the impression of the garnet. 
By means of wax a mold was taken of these im- 
pressions, and they were shown to be either the 
dodecahedron or trapezohedron. Then again some 
of the ruby crystals when broken are seen to have a 
garnet inclosed, and the garnet can often be seen in 
the transparent ruby crystal and the cut gem. 

As has been said, there is no limestone in this imme- 
diate vicinity, and these rubies were probably derived 
from an amphibolite or eclogite. The usual flat tabu- 
lar form is one that seems to be characteristic of the 
gem corundum when found in igneous rock. 

The Cowee Creek rubies frequently contain inclu- 
ions, some of which are very minute, known to 
jewelers as “silk,” and these give rise to a cloudiness 
or sheen in the polished gem. Rutile and menac- 
canite often occur in the rubies and greatly mar their 
beauty and valu Some gems that.were 3 or 4 carats 
in weight have been cut which were free from in- 
clusions, of fine color, and transparent. A great 
many smaller ones have been cut that are perfect 
gems. In color and brilliancy these gems are equal 
to the Burma ruby, and if the percentage of the un- 
flawed transparent material increases but little this 
new field will be a worthy rival of the Burma field. 

A considerable percentage of the transparent ma- 
terial is often very badly flawed by cracks due to 
parting, and by the inclusions of rutile or menac- 
canite, so that the percentage of perfect stone from 
this mine is small. This, however, is true of the rubies 
from the Burma field, for a large proportion of the 
rubies on the market to-day are usually more or less 
flawed with the parting cracks. 

The pleochroism exhibited by the Cowee rubies is 
very marked, some of them being a very rich pigeon- 
blood red in the direction of the vertical axis—that 
is, looking down upon the basal plane—and changing 
to an almost pinkish-white color when viewed at right 
angles to this or looking through the prism. The 
pleochroism which nearly all the deep-colored varieties 
ot corundum gems exhibit is one of the means of iden- 
tifying a corundum gem; this often interferes with the 
utting. 

Under the head of corundum are included all the 
translucent to opaque varieties of all colors, sub- 
divided into block, crystal, and sand corundum. 
While a sharp line can be drawn between corundum 
and emery, no such distinction can be made between 
corundum and sapphire, for many pieces of the former 
are found that have transparent portions. Many sap- 
phire gems have been found in masses of corundum 
that were being mined for abrasive purposes. 

Corundum was first discovered in Macon County, 
North Carolina, in 1870, at what is now known as 
the Corundum Hill mine, and mining was begun here 
about a year later. This mine has become one of the 
most important corundum deposits in this country. 
It is situated about 8 miles southeast of Franklin, the 
county seat, on the northeast side of Cullasagee Creek, 
a tributary of the Little Tennessee River. 

The corundum found at this mine occurs in peri- 
dotite rock, and this has been worked very extensively, 
especially near the contact of this rock with gneiss. 
The hill is about 350 feet high, the summit being 


about 500 feet above the level of Cullasagee Creek. 
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The formation is a rather blunt lens-shaped mass of 
the dunite variety of peridotite, and has about 10 acres 
of surface, over most of which the rock is exposed. 
Most of the mines are located near the contact of the 
dunite with the gneiss or schist, and follow con- 
tact veins of corundum. Arnumber of dunite veins 
have been worked within the formation, but with the 
exception of one they have all soon pinched out. 

Most of the mining has been done on the south side 
of the formation, where was encountered what is 
known as the Big vein. This was first mined by 
means of open cuts and later by tunnels, the last one 
being about 300 feet below the summit of the hill. 
Fig. 2 is a view of the entrance to this tunnel, and 
shows the peridotite rock on the left and the gneiss 
onthe right beyond the cut. For nearly the whole 
distance of the southern boundary of the dunite forma- 
tion a cut has been made following the contour of 
the hill. This cut was sometimes wholly within the 
gneiss, at other times wholly within the peridotite, 
and again cutting directly on the contact. The tun- 
nels are all to the left of the cut, and they have en- 
countered corundum almost continuously for a dis- 
tance of 1,280 feet, reaching nearly to the southeast 
boundary of the formation. Fig. 3 is a view of the 
upper or southeastern end of this cut, showing the 
peridotite on the left and the gneiss and schist on 
the right. The upper part of this cut is known as 
the Stanfield mine. A tunnel has been run into the 
hill near the contact, at the head of which the vein 
of corundum is 8 to 10 feet wide. No work has been 
done at this mine for a number of years. 

On the northeast side of this formation is what is 
known as the Zeb Jones mine, where there was ex- 
posed (July, 1899) a bench of ore 25 feet in depth 
and 2 to 5 feet in width, uncovered for a distance of 
50 feet, which averaged very close to 50 per cent 
corundum. This vein carries what is known as “buck- 
wheat” corundum. which, as its name suggests, is 
made up of small, irregular particles about the size 
of buckwheat grains. 

Numerous dunite veins have been found and worked, 
but they can be mined profitably only when they are 
large contact veins, for the reason that they are very 
likely to pinch out after being worked for a short 
time. 

From these various openings, collectively known 
as the Corundum Hill mine, block, crystal, and sand 
corundum ores have been obtained, all of which can 
be readily cleaned and will make a commercial product 
that can be used in the manufacture of any kind of 
corundum wheel. A small amount of garnet is occa- 
sionally found associated with the corundum in the 
vein along the southern contact, but this portion of 
the ore can be readily eliminated by hand cobbing at 
the mine. This is the only mine that produced any 
quantity of corundum during 1899. It is now owned 
by the International Corundum and Emery Company, 
of New York, N. Y. 

The water of Cullasagee River is utilized for the 
washing and cleaning machinery of the mill, which 
is located about a mile and a half below the mine, 
at Cullasagee. A line of sluice boxes connects the 
mine with the mill, and all the corundum ore that can 
be readily broken to pieces is carried down to the 
mill in these boxes. 

Georgia corundum is well known, and perhaps has 
the best reputation of any on account of that obtained 
from the Laurel Creek mine, which, with the excep- 
tion of the Track Rock mine, is the only one that has 
produced any considerable quantity of corundum. 
The peridotite formations are not so large as in North 
Carolina, nor are the corundum localities so numerous, 
and it is not probable that there is as much corundum 
in this State as in North Carolina, although the Laurel 
Creek mine may be superior to anyone thus far located 
in North Carolina. 

The Laurel Creek mine, which is owned by the 
International Corundum and Emery Company, is lo- 
cated at Pine Mountain, Rabun County, Ga., and is 
18 miles from Walhalla, S. C., the nearest point on 
the railroad. At this locality there is a large outcrop 
of peridotite, covering several hundred acres, and 
along the contact of this with the gneiss large deposits 
of corundum have been found. Several openings have 
been made, some of which have been worked very 
extensively. 

The Big vein of massive corundum, for which this 
mine is noted, is at the foot of the south slope of the 
hill, and has been followed from the lower end of the 
eut for a distance of over 300 feet. Although this 
vein is near the contact of the peridotite with the 
gneiss, it is separated from it by a band of peridotite 
and a small vein of sand corundum. There is some 
doubt whether the block of gneiss is entirely sur- 
rounded by the peridotite or whether it penetrates 
the peridotite from the main mass of gneiss. From 
what could be seen, and from information obtained 
from Mr. Andy Evans, foreman of the mine, it has 
very much the appearance of being entirely inclosed 
in the mass of peridotite. The Big vein, which has 
been worked by an inclined shaft 116 feet deep, with 
tunnels 300 feet in length running from this, has 
brought the work up to the block of gneiss just re- 
ferred to, and, according to Mr. Evans, a little work 
was done farther to the east which showed the corun- 
dum vein to extend on the south side of the block of 
gneiss, and it is not at all improbable that this vein 
continues further in this direction. Open cuts on 
the east and west side of this block of gneiss have 
followed contact veins of corundum. Little work 
has been done at Laurel Creek except on contact veins, 
the principal exception being a small dunite vein near 
the west end of the formation, from which consider- 
able corundum was obtained, but the vein soon began 
to pinch out. Fig. 4 is a photograph of this vein, 
showing both the hanging and foot walls of peridotite. 
Considerable work has been done, immediately south of 
this cut, and some large crystals, for which this mine 
is noted, were obtained here. : 

This is perhaps the most famous corundum mine 
in this country, and has furnished ore from which an 
exceptionally good commercial product has been ob- 
tained. 

It has not been worked since 1894, when the tunnels 
and shafts of the Big vein were cut off by tho slipping 
of a large block of the peridotite formation, nearly 4 


200-foot cube. 
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THE RECENT VOLCANIC ERUPTION. 

o the Editor of the Scienriric AMERICAN: 

Apropos of the voleanic eruptions at Martinique and 
st. Vincent and of the late deplorable loss of life and 

roperty in those islands, perhaps the following ac- 
cunt from the pen of that early pioneer of the study 

f geology in the last century, Hugh Miller, may be 
ound interesting to your readers. It occurs in the 

welfth chapter of his well-known work “The Old Red 

andstone,”’ when describing the appearance presented 

y the fossil remains of certain fish and ichthyolites 

nd the conditions under which they are presumed to 
ave met their death during that epoch. The cataclysm 
herein recorded bears such a striking resemblance to 
what took place at St. Pierre as to seem to deserve 
eproduction at the present time, when we are told by 
Consul Ayme, in his report from the island, that the 
iestruction to life was caused by “poisonous gases, 
which instantly suffocated everyone who inhaled them, 
for nearly all the victims had their hands covering 
their mouths;" witness also the instances of a boy to 
whom death came with a crust of bread in his mouth 
and of a horse with its head tucked under its body 
while trying to escape those deadly fumes. 

This is Hugh Miller's graphic presentation of the 
scene, to which he has also appended a theory of his 
own accounting for the disaster by volcanic agency at 
that remote «on of animal life: 

“At this period of our history some terrible catas- 
trophe involved in sudden destruction the fish of an 
area at least one hundred miles from boundary to 
boundary, perhaps much more. The same platform 
. . . is strewed thick with remains which exhibii 
unequivocally the marks of violent death. The figures 
are contorted, contracted, curved; the tail in many 
instances is bent round to the head; the spines stick 
out; the fins are spread to the full as in fishes that die 
in convulsions. The attitudes of all the ichthyolites on 
this platform are the attitudes of fear, anger and 
pain. . . . The record is one of destruction at once 
widespread and totai as far as it extended. There are 
proofs that whatever may have been the cause of the 
catastrophe, it must have taken place in a sea un- 
usually still. The scales when scattered by some slight 
undulation are scattered to the distance of only a few 
inches, and still exhibit their enamel entire and their 
peculiar fineness of edge. Whole ichthyolites 
occur in which not only all the parts survive, but even 
the expression which tbe stiff and threatening attitude 
conveyed when the last struggle was over. Destruc- 
tion must have come in the calm, and it must have 
been of a kind by which the calm was not disturbed. 
In what could it have originated? By what quiet 
and potent agency of destruction were the innumer- 
able existences of an area perhaps 10,000 square 
miles in extent annihilated at once, and yet the me- 
dium in which they had lived left undisturbed by its 
operation? 

“Fish have been found floating dead in shoals beside 
submarine volcanoes, killed by heated water or by 
mephitic gases. The volcano, if such was the 
destroying agent, might have been distant. om 
The beds abound in lime; and the thought has often 
struck me that calcined lime cast out as ashes from 
some distant crater and carried by the winds might 
have been the cause of the widely spread destruction 
to which these organisms testify. I have seen the fish 
of a smal! trouting stream, over which a bridge was in 
the course of building, destroyed in a single hour for 
a mile below the erection by the few troughfuls of 
lime that fell into the water when the centering was 
removed.” 

I hope that it may be vouchsafed to some member 
of the party of scientists on board the “Dixie.” when 
the proper time comes, to draw as satisfactory a con- 
clusion as to the cause of the various phenomena con- 
nected with the eruptions at Mont Pelée and La Souf- 
friére as the one propounded above by the talented 
Scotch naturalist. N. W. H. 

West 14th Street, New York, May 22. 


DUST-FALLS AND THEIR ORIGIN.* 


Fa.us of dust on a large scale are of rare occurrence, 
but one very often hears that in the south of Europe 
at such and such a place rain had fallen and had 
brought with it, and deposited on the ground, fine 
red or yellow dust. Thus on April 24, 1897, a south 
wind carried to southern Italy a great quantity of 
dust which was supposed to be of African origin. 

Perhaps the most well-known instance of a fall on 
a large scale was that which occurred in May and 
August in the year 1883, when an enormous quantity 
of dust was hurled into the air during the Krakatoa 
eruption, and fell and was collected at various dis- 
tances, the greatest being more than 1,100 miles from 
the seat of the disturbance. The tremendous height 
to which the finer particles of dust were thrown, coupled 
with the movement of the air at this great distance 
from the earth’s surface, were responsible for the 
magnificent colored sunsets which were observed 
nearly all over the world. The volume? in which all 
these observations were collected is undoubtedly one 
of the most complete records of a “fall of dust” that 
has been published. 

The large number of meteorological stations situated 
over the greater portion of the civilized world gives us 
now greater chances for recording and tracing the 
paths of these falls of dust, whether they reach the 
earth’s surface with or without the aid of rain. For- 
tunately, the tracks of the great dust storm of March 
9 to 12 of last year and that of the minor storm of 
March 19 to 21 of the same year were restricted to 
such regions as these, passing over the coast of north- 
ern Africa and reaching Sicily, Italy, Austro-Hungary, 
Prussia, part of Russia, Denmark and even the British 
Isles. 

In the volume before us Profs. Hellmann and 


* Der grosse Staubfall von 9 bis 12 Marz, 1901, in Nordafrica, Sild- und 
Metteleuropa. Von G. Hellmann und W. Meinardus. Abhandlungen des 
Kiniglich Preussischen Meteorologischen Institut, Bd. ii. No, 1. (Berlin : 
A. Asher and Co., 1901.) 

+** Report of-the Krakatoa Committee of the Royal Society. 
Triivner & Co,, 1888.) 
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Meinardus have brought together all the information 
that could be collected by means of the distribution 
of circulars and communication with all meteorological 
stations, and discussed them in a very thorough and 
able manner, presenting us with a complete story, 
describing the locality from which the dust came, 
the means, direction and mode of transport, and finally 
the places over which it was deposited. The arrange- 
ment of the discussion is as follows: The distribu- 
tion of the dust over the land surface is first described, 
accompanied by the original accounts of the phenome- 
non as observed, a list of all places where the fall 
was recorded, and a map showing the general distribu- 
tion. The meteorological conditions from March 9 to 
12 are next dealt with, giving full details of the gen- 
eral atmospheric disturbances over the whole of 
Europe and North Africa, with numerous maps. The 
authors then give the individual reports on all the 
microscopic and chemical analyses of the dust from 
various localities, concluding with a brief account of 
the second fall of dust from March 19 to 21 and a 
general summary of the main results to which they 
have been led. 

In these chapters the discussion of the facts col- 
lected has led the investigators to form a very con- 
erete survey of the whole phenomenon, tracing the 
origin of the dust to dust-storms that occurred on 
March 8, 9 and 10 in the desert El Erg, situated in 
the southern part of Algeria, and which carried the 
dust and transported it northward. 

This dust, as is here pointed out, began to fall at 
Algiers and Tunis in the dry state on the night of the 
9th. The subsequent falls gradually took place north- 
ward, first Sicily, then Italy, the Alps, Austro-Hun- 
gary, Germany, Denmark and European Russia, prac- 
tically in the order named, coming in for their share. 
In Sicily and Italy the dust was noticed to have fallen 
even without the aid of rain, but in the other countries 
it was only detected during and after showers. 

Not only did the dust-fall occur in these countries 
in the sequence mentioned, but the quantity that fell 
became gradually less the more north the places were 
situated, and the fineness of the dust, as shown by the 
analyses, increased at the same time. All these facts, 
as the authors indicate, are strong arguments in favor 
of the progress of the dust deposition from south to 
north, and the very minute and careful examination 
of the meteorological conditions stated here, showing 
a depression moving from south to north, indorse this 
point of view. There is little doubt, therefore, that 
the locality from which the dust originated was situ- 
ated somewhere south of the northern shore of thg 
African continent. 

It is interesting to note that the dust was not 
distributed homogeneously over the land areas, but* 
in patches and streaks, some places, such as, for in- 
stance, the greater part of south Germany and Rus- 
sian Poland, being entirely free from it, while others, 
such as the southern side of the eastern Alps and 
Holstein, being specially dense. The unequal distribu- 
tion and different values for the rate of movement of 
the dust cloud seem to be adequately explained by 
the variable velocity of the air currents and the 
changing position of the barometric depression. 

The investigation suggests that the dust was carried 
by a large mass of air which moved with great velocity 
from northern Africa to the north of Europe, and that 
this mass of air, cyclonic in nature, was fed on its 
western side by air currents from the north and on 
its eastern side by southerly currents; this accounts 
for the observed facts that the fall of dust was chiefly 
limited to the eastern portion of the depression. 

As regards the total amount of dust that fell to the 
surface, rough estimates indicated that the weight 
of it would amount to about 1,800,000 tons, two-thirds 
of which were deposited to the south of the Alps. 

The authors have shown that the most probable 
origin of the dust was the region to the south of 
Algeria, so that an examination of the dust that fell 
in Europe and elsewhere should consist of similar 
components as those that form the dust of this region. 
Nearly all the mineralogical, microscopic and chem- 
ical analyses point out that the dust is neither vol- 
canic nor cosmic, but simply such as is found on the 
African continent. From exactly which part of the 
continent it came is evidently not certain, for some 
mineralogists suggested that the dust consisted of 
the finest particles of Sahara sand, while others looked 
for its origin on laterite ground. 

The value of the occurrences of falls of dust is of 
special moment meteorologically, because they afford 
us a means of obtaining further knowledge of the 
actual movements of the air currents in the higher 
reaches of our atmosphere which cannot be gained by 
any other such direct methods. Much valuable in- 
formation was obtained of the movement of the air 
at great heights by the dust that was ejected during 
the eruption of Krakatoa, and as this volcano is situ- 
ated near the equator, where the air currents have a 
great tendency to rise directly away from the earth’s 
surface, the conditions were favorable for the dust 
reaching an extraordinary elevation. 

Nevertheless, whether the falls owe their origin 
to dust storms in a desert or eruptions of large vol- 
canoes, it is of great importance to meteorological 
science that they should be, not only accurately ob- 
served, but recorded and discussed. Fortunately, the 
fall in the present instance occurred where a great 
amount of useful data could be, and was, secured. In 
the handling of this material the authors are to be 
congratulated, for besides considerably increasing our 
knowledge of the way in which the dust is transported 
and enlightening us on other peculiarities of this 
interesting phenomenon, they have given us a volume 
which will serve as an excellent example for future 
recorders and observers.—Nature. 
A CHEROKEE INDIAN NEWSPAPER. 

By R. Draper. 


A NEWSPAPER unlike any other ever published is soon 
to be discontinued for lack of funds to conduct the 
same. This is the Cherokee Advocate, printed at 
Tahlequah, Ind. Ter. It is the official organ of the 
Cherokee Indian tribe, and the only newspaper ever 
printed in the Indian language. Indeed, the Cherokees 
are the only tribe to have a written language. The 
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Cherokee Advocate had its own type cast some fifty 
years ago and new faces are never added to their 
fonts, for they had a goodly supply manufactured 
then and the molds were destroyed. 

The Advocate has a circulation of less than three 
hundred copies. Only full-blood Cherokee Indians are 
on their subscription list. Only full-blood Cherokees 
are allowed to work at the case, but a white man has 
been known to edit the pages. 1 supplied copy for 
the Advocate while working in Tahlequah a few years 
ago, and once attempted to learn the case, but it is 
too difficult a task for one’s spare moments. The Ad- 
vocate will die with the passing of the Cherokee tribal 
government; and Congress has signified its inten- 
tion of abolishing the Five Civilized Tribes, of which 
the Cherokees are one, within the present year. This 
will mark the end of a most remarkable newspaper, 
the use of a most astounding invention—the Cherokee 
alphabet. For full-blood Indians are not likely to 
take sufficient interest in a newspaper to keep it up 
and few whites can read the tongue. 

The Cherokees are the only tribe that ever had a 
written language, all the other tribes have a spoken 
language, but no study is ever given to the art of pre- 
serving it in after years by designing a system of 
alphabet. The Cherokee language was first arranged 
for printing in 1830, but was invented in 1826. 

An old piece of Indian manuscript has recently been 
found at Tahlequah in an Indian homestead which 
treats of the inventor and how he conceived the in- 
vention of the Cherokee alphabet. The article was 
written years ago by Capt. McKenney, an old sea cap- 
tain, who lived during the time of Sequoyah, the in- 
ventor. The manuscript says in part: 

“Sequoyah, usually called George Guess by his peo- 
ple, is justly considered the most remarkable Indian 
of the present age. He is called Guess because he says 
he guessed his idea. He is a Cherokee and little is 
known of his early life. He was at least thirty years 
of age before the slightest circumstance occurred to 
give promise of any superior intellect or to attract 
attention toward him. He was addicted to the liquor 
habit, and would often remain drunk for weeks at a 
time. There was, however, an awakening and redeem 
ing of spirit in the man. He would observe with great 
attention any work of art that might fall in his way, 
never without arriving at some conclusion satisfactory 
to himself as to the mode by which they had been 
wrought. 

“When about forty years old he resolved to engage 
in the silversmith business. His countrymen at that 
time wore various silver ornaments such as arm and 
wrist-bands, brooches and ear-rings. Silver spurs were 
also much in use at that time. He continued in the 
silversmith business until he became an expert, and 
in 1823 he gave it up. 

“In the spring of 1823 he was one day sitting Indian 
fashion on the porch of his brother-in-law’s house. 
His brother-in-law, Colonel Lowry, had just received 
a letter. After it had been read aloud by someone 
present the conversation turned on the power of white 
man in making so many things tributary to him, and 
especially the art of communicating to one another 
by writing. Guess, on hearing this, said he did not 
look upon the thing as so difficult, for he thought he 
could make a writing for the redman quite as good 
as that used by his pale-face brothers. This produced 
a burst of laughter, but Guess was silent. Taking up 
a piece of slate stone near at hand he commenced 
drawing characters on it with a knife. This produced 
a burst of laughter, and attacks were made upon his 
sanity. 

“These attacks, however, had no other effect than to 
make him more firm in his resolve to carry out the 
designs for an alphabet. For three years he labored, 
and then announced its completion. A _ public test 
only proved its failure; but his failure contained a 
lesson which within two months caused him to have 
successfully completed the work.” 

There are Cherokee Indians alive to-day who as 
small children remember the second test made in 1826. 
Guess had a daughter named Ahyohkah, to whom he 
also taught the alphabet. One day Major Lowry dictated 
a sentence to Guess, who wrote it down. The little 
girl was sent for and she read it off without a falter. 
This created the greatest excitement among the whole 
Cherokee tribe, many of whom objected to it. The 
majority were greatly pleased, however, and Guess 
was held in reverence as a man of great learning. 

The Cherokee council at once gave him a silver 
medal, and Congress a year later voted him a medal 
and a small sum of money. In 1830 it was decided to 
establish a small newspaper at New Echota, in Georgia, 
where the Cherokees then lived. It was called the 
Cherokee Phoenix, and Guess was the editor. The 
newspaper contained news of the tribe only and had 
no circulation whatever, being kept up by the Indian 
council. When the Cherokees were moved to their 
present home in Indian Territory the paper was 
brought along, established at Tahlequah and called 
the Advocate. Elias Boudinot, a young Cherokee, who 
had graduated at Princeton, was the second editor, 
and he created a demand for the paper among the 
Cherokees. The newspaper was then made a perma- 
nent institution, and salaries voted to the editor, two 
compositors and a pressman. Their office building to- 
day stands directly across the square from the Indian 
council house, and the interior is fitted out with a 
complete but old-fashioned printing outfit. In recent 
years the Advocate has been used by scheming poli- 
ticians in political fights until its word has lost rever- 
ence among the full-blood element and many will not 
read it although it is supplied them free of charge. 

The first draft of the alphabet contained eighty-six 
characters, one of which has since been dispensed 
with. It is said that the sound which gave Guess the 
most trouble was that which we affix to our letter s, 
The lisping sound which it produced created a formid- 
able difficulty but it was overcome. Old and young 
attracted by the novelty of the discovery at once ap- 
plied themselves to the art of reading and writing, 
until to-day there are but few Cherokees who do not 
know their own language, although it is not taught in 
their schools of the present generation. 

Some of the Cherokee letters are similar in appear- 
ance to those of our alphabet but have a far different 
meaning. When the first imperfect copy of the alpha- 
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bet was received at Washington it appeared incredible tical aspects not at first apparent. From the nature a tambour, as in Fig. 1. A small electromagneti: 
that a language known to be copious should have but of the investigation, also, the problems seem to be apparatus was placed over the larynx, and by making 
eighty-five syllables rhe examination of a Cherokee specially suited for the application of the graphic and breaking a current the vibrations of the larynx 


spelling book printed in English characters solved the method of research. were transmitted to another tambour. The move- 
mystery It is found that every Cherokee syllable ends In 1875 an investigation was carried out by Havet ments of the lips were recorded by a device which 
in a vocal or nasal sound, and that there were no other and Rosapelly* in the laboratory of Prof. Marey in caused the pressures to act on a third tambour, as is 
double consonants but ¢/ or dl and ts, and combinations Paris, in which the pressure of the air in the nose, shown in the figure 
of ¢ and s with four or five different consonants. The the movements of the lips, and the vibrations of the ‘his method was found to vive characteristic trac- 
language has twelve consonants, including h, viz., g or 
ho loom, qu. d or t, dl or tl, ts, w, y, 8; five vowels, 
viz., a. i, and a nasal ung. It is obvious that by Ir. 
multiplying the number of consonants (including the Mepices ! 2 3 
tl) by the six vowels, each of which is occasionally a A 
syllable, vou have the whole number of possible sylla- 
bles in the language, those excepted which result from 
the combinations of s united to another following con- sonnt — 
sonant with the six vowels It would have required tor lar} 4 
about thirty additional characters if Guess, adhering Mew 
to his principles, had made a new one for each such 
combination as sta, ste, ete., spa, spe, et He made s 
a distinct character. Finding that occasionally k was 
pronounced like d or ¢, and two distinct aspirations 
connected with na, he has added eight characters rep 
resenting the sounds s, ka, kna, nah, te, ti, tla, The is) 
alphabet is composed to-day of eighty-five separate and 
distinct characters, but when one once learns these 
he never can forget the Cherokee orthography. A P.n.| - 
monument to Sequoyah has recently been erected at vt = 
Vinita, Ind. Ter.. where his inventive genius brought Mie 
forth the alphabet 
EXPERIMENTAL PHONETICS.' 
Tne movements of the organs of voice and speech Cc’ 
are so complicated as to require for their elucidation @ 
the application of many methods of research When 
one speaks there are movements of the lips, tongue, P. a. 
soft palate and larynx, and sometimes movements of V.1. 
the muscles of expression Then, again, there are M1. ‘Preiiieeaeonanienetcoee: 
special characteristics about vowel sounds which ap- 
parently distinguish these from the sounds of musical 
P. n. 
M.1. 
38.—CHANGES OF EXPRESSION DURING 
SPEECH. CHRONOPHOTOGRAPHY. TEN 
IMAGES PER SECOND. v.3 
M. 1. 
instruments. Thus questions arise as to the true \ { ‘ee. 
nature of vowel sounds and as to what is the physical ri am / 
constitution of a word of several syllables. It has also 
been suggested that language might be recorded, not 
by letters or syllables, but by signs or symbols which 
would indicate what had to be done by the vocal ATATA 
and articulating organs for the production of any , 
given sound There might thus be a _ physiological . 
2—TRACINGS OF NASAL, LARYNGEAL AND LABIAL 
betical symbols for sounds varying in pite h, intensity MOVEMENTS IN THE PRONUNCIATION OF VARIOUS 
and quality It will be seen that experimental pho- oe 
netics constitutes a wide field of research, not only PHONES. 
of great scientific interest, but also one having prac- 
= —= larynx were simultaneously recorded. Special con- ings for the sounds of consonants, but the records 
Ky Prof. John G. MeKendrick, F. R. 8S. Read before the trivances were dévised for transmitting these move- obtained from vowel sounds were all very much alike. 
Nection of Mhysiology at the meeting of the British Association ments to three of Marey’s tambours, so arranged as It was also observed that if one of the tambours did 
in Cilasgow, September 13 Die Phonetische Literatur von 4 
ISTG-ISOS hy Hermann Breymann (Leipzig. 1897) The to record on the surface of a blackened drum three not act, say the one recording the vibrations of the 
Articulation of Speech Sounds by Analphabetic Symbols.” By superposed curves which indicated the order of suc- larynx, it was difficult to distinguish the tracings 
Otto Jespersen (Marburg, 1889) L'Inseription des Ph¢ cession, duration and intensity of the movements of of certain consonantal sounds. Thus p resembled 
Heme nes Phonet ique Ky M. J Marey (Revue Génerale des the organs. The emission of ai fro th stril so fi an -eme inc : > nasal pres 
“elencen. 1% ot 20 Juin. 12800) Studies from the Yale the org ir from e nostri so far as the movements of the lips and the nasal pres 
Psychological Laboratory.” By E. W. Seripture (1899) indicated movements of the soft palate, and these sures were concerned, but with b there is a vibration 
“Théorie de la Formation Ges Voyeltes ity Marage (Parte, were signaled by an india rubber tube introduced into of the larynx as well, while this is absent in the 
eS ie si, Merichetle Parin cape Me: nd Ba 4 one nostril while the other end was connected with tracing of p. In Fig. 2 is shown a table in which is 
Ity J. Gi. MeKendrick and A, A. Gray, Schiifer’s “Text-look of emmemennen SS depicted the traces obtained on uttering the vowel 
Physiology,” vol. it p. 1206, in which the recent bibliography _ Rosapelly Inscription des Movements Phonétiques,” in a either before or after various consonants. In these 
is given in detail “Travaux de Laboratoire de M. Marey” (Varis, 1875). tracings, P » indicates nasal pressure, V / vibrations of 
the larynx, and M lI movements of the mouth. Five 
examples are given of combinations of A with con 
DIETRICH» — 
Fre. 1.—A METHOD FOR RECORDING SIMULTANEOUSLY THE DIFFERENT ACTS Fie. 4.—PHOTOPHONE OF DEMENY. 
OF SPEECH. 
A, glass disk carrying the pictures ; B, another disk, perforated; L. electric 
Emission of air by the nares (tabe and lever, 1), vibrations of the larynx (2), and movements of the lipe (3). lamp; O, lens, zl 
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sonants. If there is no emission of air from the nos- 
trils, the line P x» is unbroken and horizontal, but 
if there is emission then an elevation is seen as in 
A 3 with a m, or m a. A sinuous line in V / shows 
that the larynx vibrates, but if there is no laryngeal 
vibration the line is straight. It will be observed that 
in some cases the larynx vibrates throughout all the 
experiment, as in A 2, while in others there is an 
interruption, as in B 1. The movements of the lips 
in M 1 show a curve which varies in amplitude and 
duration according as the lips are more or less ap- 
proximated and according to the duration of com- 
plete or partial occlusion. 

These syllabic sounds may be termed phones. This 
research is an excellent example of the application of 
the graphic method to the movements of speech. The 
method has been much developed by Rousselot* in the 
Collége de France, where there now exists a special 
laboratory for research in phonetics. 

Prof. Marey, whose earlier researches are well 


Fig. 5.—PHONAUTOGRAPH OF LEON SCOTT. 


\, paraboloid resonator, closed at one end by a membrane, to which a light 
lever is attached. C isa drum covered with smoked paper on which 
the lever traces a curve. As C rotates, it moves from right to left. 


known to have had much to do with the development 
ot the kinematograph, employed, so long ago as 1888, 
ckronophotography to catch those evanescent changes 
of the countenance, the sum total of which gives 
expression to the face in speech. In Fig. 3 are 
seen the changes of expression in a woman’s face 
in speaking, during a period of half a second. If 
these successive pictures are projected by a lantern 
(Fig. 4) there is an animated face on the screen. In 
this way Marichelle succeeds in placing before the eyes 
of deaf mutes images of the movements of speech 
which they are urged to imitate. 

It is interesting, in the next place, to trace the ef- 
forts that have been made by physicists and physiolo- 
gists to record the pressures produced by sound waves 
and more especially those of the voice. In 1858 Leon 
Scott invented the phonautograph, seen in Fig. 5. 
In its first form this instrument gave very imperfect 
tracings, but it is of great interest as being the fore- 
runner of the phonograph. It was much improved 
by Rudolph Konig, of Paris. Donders,* in 1868, was 
the first to use the instrument in the investigation of 
vowel tone. Then came the logograph of Barlow® in 
1876, which was a membrane furnished with a rigid 
but light lever having its fulcrum at the edge of the 
membrane while the power was applied from the 
center of the membrane. This gave more accurate 
tracings, that is to say, tracings that indicated with 
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Fig. 8.—THE SOUND be Bb. 


more precision the variations of pressure on the mem- 
brane. Examples are given in Figs. 6, 7 and 8. 

In Fig. 6 at A the membrane is at rest; at B the 
lever is raised by the sudden emission of the con- 
sonant }), and this is succeeded by the prolonged vibra- 
ticn of the vowel e. Fig. 7 gives a different picture 
for e b; A is the vowel e; B the closure of the lips 
at the beginning of the consonant; this closure lasts 
during C, and D is due to the elasticity of the air com- 
pressed in the’ mouth. In Fig. 8, b e b, we find the 
elements of Figs. 6 and 7. By the logograph the 
consonantal sounds were alone depicted, the records 
of the vowels being very imperfect. 

There was still a demand for a recorder of greater 
accuracy. Sechneebeli,® in 1878, devised an instrument 
seen in Fig. 9. From the center of a parchment mem- 
brane arises a thin but rigid steel plate; attached to 
this, near the point, is another steel plate passing 
horizontally from the edge of the metallic ring carry- 
ing the membrane. The movements of the membrane 
are five times increased in amplitude, while the ex- 
treme lightness of the lever reduces to a minimum 
the effects due to inertia. Examples of curves ob- 
tained by this method are shown in Fig. 10. 

A very sensitive apparatus, termed the Sprachzeich- 


: “Principes de Phonétique Expérimentale” (Paris, 
97) 

*‘Donders: “Zur Klangfarbe der Vocale” (Ann. der Physik 
und Chemie, 1868) 

‘Barlow: “On the Articulation of the Human Voice, as Il- 
lustrated by the Logograph” (Trans. Roy. Soc. 1876). 

‘Société des Sciénces Naturelles de Neuchatel, 25 Avril et 
20 Novembre, 1878, 
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ner, has also been introduced by Hensen’ for record- 
ing the delicate vibrations of a membrane. It will be 
readily understood by referring to Figs. 11, 12 and 13. 
Valuable observations have been made with the aid 
of this instrument by Wendeler,” on consonant sounds, 
by Martens,’ on vowels and diphthongs, and by Pip- 
ping,” on vowels. 

Such are some of the mechanical contrivances that 


Fig 9.—ARRANGEMENT OF SCHNEEBELI FOR 
RECORDING MOVEMENTS OF A MEMBRANE, 


have been devised for recording the movements of a 
membrane. None are free from error, however deli- 
cate they may seem to be, owing to the inertia of the 
parts, and consequently other arrangements were de- 
manded. In 1862" Rudolph Kénig introduced his well- 
known method of showing the movements of mem- 
branes by manometric flames. The apparatus is now 
so well known as to require no detailed description. 
yas is led by a tube into a small capsule of wood, 
the cavity of which is divided by a thin membrane 
(Fig. 14, A). The gas passes into the right half of 
the cavity and escapes into a small burner, where it 
is lit. If sound waves are diverted by a small conical 
resonator into the left half of the capsule the mem- 
branous partition vibrates, there are alternations of 
compression and of rarefaction in the gas on the right 


Fie. 10.—CURVES OF VARIOUS VOWELS AND 
OF THE CONSONANT r RECORDED BY 
THE APPARATUS OF SCHNEEBELI. 


side, and the flame is agitated, moving upward and 
downward with each vibration. The method of Wheat- 
stone of dissociating the flames by a rotating mirror is 
then employed, and a sinuous ribbon is seen in the 
mirror. The ribbon is cut vertically into teeth, some 
larger, some smaller. The larger, less frequent, cor- 
respond to the fundamental tone of the sound, the 
smaller to the harmonics that enter into the compo- 
sition of the compound tone on which the quality of 
the vowel depends. 

These flame pictures are only seen for an instant, 
and many efforts have been made to fix them by photo- 
graphic methods. This was first attempted by Ger- 


Fie. 11.—APPARATUS OF HENSEN. 


d, wooden prism ; ¢, glass ; y, smoked glass kept in its place by a screw 
clamp, ; a, supports, 


hardt” in 1877. He used the flame of cyanogen, and 

the somewhat poor result is shown in Fig. 16. 
Doumer™ obtained a brilliant flame by burning car- 

bureted hydrogen in oxygen, and he also introduced 


_"Hensen: “Ueber die Schrift von Schallbewegungen” (Zeits 
fiir Biologie, 1887) 

‘Wendeler: “Ein Versuch iiber die Schallbewegungen einiger 
Konsonanten” (Zeits. fiir Biologie, 1886). 

*Martens : “Ueber das Verhalten von Vocalen und Diphtongen 
in Gesprochenen Worken” (Zeits. fiir Biologie, 1889). 

Pipping :“Zur Klangfarbe der Gesungenen Vocale (Zeits 
fiir Biologie, 1890); “Ueber die Theorie der Vocale” (Arta 
Societatis Scientiarum Helsingfurs, 1894). 

"Konig: “Quelques Expériences d°’Acoustique” Paris, 1882). 

“Stein: Das Licht Im Dienste wissenschaftlicher Fors- 
chung” (Leipsig, 1877). 

“Doumer; C. de |'Académie des Sciences, 1986, 


SUPPLEMENT, No. 1380. 


22113 


into such researches a chronophotographic method by 
reproducing the images of a flame acted on by a 
tuning-fork of known pitch. Marage,'' to whose re- 
searches’ we shall afterward refer, feeds the capsule 
with acetylene, and thus obtains a luminous flame. 
The result of such an arrangement is shown in Fig. 17. 

It will be observed that all manometric flames seen 
in a rotating mirror are inclined, as their composi- 
tion is due to a horizontal and vertical translation, 
and the faster the mirror is rotated the more they 
are inclined. 

Efforts have also been made to analyze sounds by 
photographing a ray of light reflected from a vibrating 
mirror. Long ago, but without photography, Czermak 
applied this method to the phenomenon of the puise, 
and in 1879 Blake” devised a mirror for thus record- 
ing speech. He used a small metallic plate, in the 
center of which was a small hook which is attached 
to a very light mirror delicately swung on two pivots, 
c, ¢, Fig. 18. A ray of light is thrown on the mirror 
by a convex lens; after reflection it again traverses 
a lens and falls on a photographic plate in move- 
ment. Sharp, well-defined images are thus obtained 
(Fig. 19). 

The amplitudes of the tracings thus obtained from 
the tones of the voice were 0.025 m. (1 inch), while 
those of the mirror were only 0.125 mm. (1-200th inch). 


Fig. 12.—THE RECORDING PORTION OF THE 
SPRACHZEICHNER OF HENSEN. 


f, i, frame having a joint, z; b, wooden point ; g, smoked glass, 


Rigollot and Chavanon,” in 1883, constructed a mir- 
ror apparatus shown in Fig. 20, and Hermann,” in 
1889, used a somewhat similar arrangement, the trac- 
ings of which are given in Fig. 21. 

An ideal method for recording vibrations was de- 
vised by Rops in 1893, ideal inasmuch as it does not 
use any vibrating membrane or lever, or anything 
having inertia. A diagram is given in Fig. 22. 

It is based on the principle of photographing the 
effects of interferences of light waves. Rays from 
a luminous source, A, pass through the lenses, g q, so 
as to become parallel. They then pass through a slit, 
d, and a hole in the diaphragm, »b, and they are fo- 
cused by a lens, 1 (of 15 centimeters focal length), so 
as to fall on a glass plate S,. The ray divides into 
two, a, and a, and they run parallel, the ray a, pass- 
ing through the air while a, passes along a tube, g 
(15 centimeters in length), the ends of which are 
closed by the glass plates, h and h,. A few centimeters 
from the tube there is a resonator, i, into which the 
vowels are sung, thus causing condensations and rare- 
factions of the air, disturbing the ray, h h,, while 
the ray passing through the tube, g, is unaffected. 
The two rays are again united by S,; they then pass 
through an objective, c, and a lens, 2, to a slit in a 


Fig. 13.—WRITING PORTION OF HENSEN’S 
APPARATUS. 


n, n, Weights supporting an axis 0, carrying marker p, with a point r; q, & 
disk communicating to the marker p the movements of the membrane; 
g, smoked glass plate. 


screen so as to fall on sensitive paper on the drum, T. 
A diaphragm, b, cuts off secondary reflections. Thus 
beautiful images are formed corresponding to the 
vowels spoken or chanted into the resonator. 

The invention of the tinfoil phonograph by Edison 
in 1877, and the improvement of the instrument by 
the labors of Edison, Graham Bell and others in more 
recent years, has made it possible to investigate 
phonetic phenomena with the aid of this instrument. 
In 1878 Fleeming Jenkin and Ewing” devised a method 
of recording curves from the imprints on the tinfoil 
covering the drum of the phonograph, and these curves 
were submitted to harmonic analysis. This was also 
attempted by A. M. Mayer” in the same year. The 
subject was taken up by Hermann™ about 1890, and 
he obtained valuable tracings by using the wax-cyl- 
inder phonograph. He succeeded in obtaining photo- 


“Marage: “Etude des Cornets Acoustiques par la Photo- 
graphie des Flammes Manometriques de Kiénig™ (1897) 

“Blake : American Journal of Science and Art, 1878; Journal 
de Physique, 1879. 

“Journal de Physique, 1883. 

“Hermann : Pfliiger’s Archiv. 1889 

'SFleeming Jenkin and Ewing: “On the Harmonic Analysis 
of Certain Vowel Sounds” (Trans. Roy. Soc. Edin., vol. xxviil. 
p. 745). 

“Mayer: Journal de Physique, 1878. 

2A full bibliographical reference to Hermenn's papers ts 
given in Schifer’s “Text-Book of Physiology,” vol, il, p, 1222. 
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graphs of the curves on the wax cylinder, a beam of 
light reflected from a small mirror attached to the 


vibrating disk of the phonograph being allowed to fall 
on a sensitive plate while the phonograph was slowly 


Fig. 14.—KONIG’S APPARATUS. 


A, wanometric capsule ; M, rotating mirror 


traveling. In 1891 Boeke“ measured with great accu 
racy the dimensions of the marks on the wax cylinder 
and from these constructed the corresponding curves 
This method has also been adopted by Marichelle 

McKendrick,” in 1895, photographed the marks on the 
1896 he de 


wax cylinder of the phonograph, and in 

vised a recorder for enlarging the curves on the well 
known principle of the syphon recorder In 189% 
Scripture,“ of Yale, investigated vowel sounds with 
the aid of the gramophone He transcribed, by an 


ingenious mechanical device, the marks on the gramo 


phone disk into the forms of curves, and made a 
minute analysis Lastly Marage in a series of 
masterly papers, reinvestigated the whole subject of 
vowel tones with the aid of a chronophotographk 


method and a special form of syren invented by him- 
self 

The various experimental methods we have de- 
scribed have been chiefly directed to an examination 
of the nature of vowel sounds. What is it that gives 
the peculiar quality to the sound of a vowel? How 


Fie. 15.—-EXAMPLES OF FLAME PICTURES OB- 
TAINED BY KONIG’S SYSTEM OF A MANO- 
METRIC CAPSULE ADAPTED TO TWO 
ORGAN PIPES. 


‘The figures to the left indicate the ratio of the vibrations of the two tones 
forming the compound tone, 


is it that we can, by the ear, identify the sound of 
any vowel, whether it be spoken or sung? How is it 
that if we sing a vowel on the notes of a scale we can 


‘(Archiv f. d 


Boeke Microscopische Phonogrammstudien 
ges. Vhysiol.. Bonn, Bd. i. S. 287: also Proce. Roy. Soc. Edin.. 
TRUS) 

Marichelle la Parole daprés te Tracé du Phanographe 

MeKendrick Trans. Roy. See. Edin ol, xxxvill, pt. iv 
Tren Rev Sov alse Sound-Waves as Ke- 
ealed by the Phonograph Lomdon, 

‘Ss: ripture Studies from the Yale Parchological Laber- 

*Marage Comment parient les ’honographea’ Les Px 
ercises Acoustiques hez les Sourds-Muets Role de ila 
hair s osselets dans Audition and “Théorie de la For 
mation des Voreiles from onward). 
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still identify the vowel, whatever may be the pitch 
of the note on which it is sung? The scientific in 
vestigation of the nature of vowels begins with Willis, 
who, in 1829, imitated the larynx by means of a reed, 
above which he placed a resonator, tuned to one of 
the harmonics of the reed. He also imitated vowel 
tones by holding an elastic spring against the edge 
of a toothed wheel, and he placed the vowels in the 
following order: ou, 0, a, e and i In each case a 
compound tone was produced which retained the same 
pitch so long as the wheel revolved at the same rate. 
By keeping the wheel revolving at a uniform rate 
and at the same time changing the length of the 
spring which was allowed to vibrate, Willis found 
that the qualities of various vowels were imitated 
with considerable distinctness. In 1837 Wheatstone,” 
in a criticism of Willis, made some important sug- 
gestions In 1854 Grassmann® announced a theory 
as follows: The vocal cords excite the resonances of 
the cavity of the mouth; the tonality changes with 
the degree of opening of the mouth by the develop- 
ment of some of the harmonics of the fundamental 
tone emitted by the larynx According to this view, 
the bueeal cavity adds by its resonance certain har- 
monies to the fundamental laryngeal sound. Grass- 
mann classified the vowels according to the number 
of hamonics which they contained, in the following 
table: 


In sounding a the mouth is widely opened and the 


fundamental and eight harmonics are produced; in 
the third series, on the contrary, there is only one 
harmonic sounded, which is more and more acute 


as we pronounce the vowels in the order ou, u and i 
rhe vowels of the second series, 0, ew and «, are tran 
sitional between the first and the third rhus we pass 
from a to ou by vo, from a to uv by eu, and from «a to 
by 

Donders” showed that the cavity of the mouth, 
as arranged for the giving forth of a vowel, was tuned 
as a resonator for a tone of a certain pitch, and that 
different pitches corresponded to the forms of the 
cavity for the different vowels This he discovered 
by the peculiar noise produced in the mouth when the 
different vowels are whispered. The cavity of the 
mouth is then blown like an organ-pipe and by its 
resonance reinforces the corresponding partials in 
the rushing wind-like noise. Then the question was 
taken up by Helmholtz.” He attacked it both by 
analysis and by synthesis. He analyzed the vowel 
tones by his well-known resonators, aided by his own 


Fie. 16.—VIBRATING FLAME OF CYANOGEN 
PHOTOGRAPHED BY GERHARDT. 


singularly acute ear, and he attempted to combine, 
by means of tuning-forks, the tones which he thought 
existed in a vowel, so as to reproduce the sound of 
the vowel In the latter part of the investigation he 
was by no means successful. These investigations led 
Helmholtz to put forward in succession two theories 
as to the formation of vowels. The first was that. as 
in all musical instruments, the quality or timbre of 
the vowel depends on the fundamental tone, reinforced 
by certain partials or overtones, of which a number 
are produced by the vocal cords along with the funda 
mental tone, the reinforcement depending on the 
resonance of the cavities above the vocal cords. This 
theory was upset by the use of the phonograph. If 
a vowel is sung to the phonograph while the cylinder 
is traveling at a certain speed, the vowel tone will be 
reproduced with exactly the same quality if the cyl 
inde? 
faster 
so much so as to be scarcely recognizable. 


is driven at the same speed, but if it is driven 
then the quality of the vowel will be changed, 
M. Marey 
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operator to vary the speed of the cylinder during re- 
production. Then the vowel a became o, and e became 
ou. Thus while the phonograph reproduces in a won- 
derful way the tones of musical instruments without 
change of quality, it cannot transpose vowel tones 
without altering their character. This special char- 
acter or quality cannot, then, depend on the overtones 
reinforced by the oral cavities being simple multiples 
of the fundamental tone, and Helmholtz’s first theory 
had to be abandoned. 

This led Helmholtz to advance a second theory as 
follows: Each vowel is characterized by a certain har- 
monic or partial tone, of constant pitch, whatever 


Fre. 18.—BLAKE’S MIRROR, 


may be the pitch of the note on which the vowel is 
sung or spoken. Attempts were then made, notably by 
Helmholtz and Konig, to fix the pitch of the charac- 
teristic partial tone or vocable, and there appeared to 
be considerable differences in the results of the two 
distinguished observers, differences amounting to as 
much, in some cases, as three semi-tones. 

rhe next step was, as has already been explained, 
to transcribe the marks on the wax cylinder of the 
phonograph, made on singing or speaking a vowel, 
into sinuous curves and to subject these to harmonic 
analysis. It is not difficult, in comparatively simple 
cases, to obtain a curve which is the algebraic sum of 
the ordinates of several sinusoidal curves, but it is 
not so easy to do the reverse operation, namely, io 
analyze the curves. Fleeming Jenkin and Ewing, 
afterward Schneebeli, Hensen, Pipping and Hermann, 
have done this in accordance with the theorem of 
Fourier and the law of Ohm. In particular, Her- 
mann, by a beautiful and ingenious method, has ana- 
lvzed the curves obtained by his photographic device, 
and has modified the theory of Helmholtz. His state- 
ment is that the oral cavity produces independently a 
harmonic or partial tone which has no definite rela- 
tion to the fundamental tone emitted by the larynx 
A vowel, according to him, is a special acoustic phe- 


nomenon, depending on the intermittent production of 
partial, or 


a special “formant,” or “charactertis- 


Fie. 19..—PHOTOGRAPHIC TRACINGS OB- 
TAINED BY BLAKE’S METHOD. 


tique.” The pitch of the “formant may vary a little 
without altering the character of the vowel. For a, 
for example, the “formant’ may vary from fa, to la,, 
even in the same person. He has also attempted, but 
not with complete success, to reproduce the vowel 
tones by synthesis. 

There are thus three theories: (1) The first of 
Helmholtz, now abandoned, that the pitch of the par- 
tials is represented by simple multiples of the vibra- 
tion periods of the fundamental; (2) the second of 
Helmholtz, that the pitch of the characteristic partial 
is always fixed, but has a definite relation to the pitch 
of the fundamental; and (3) that of Hermann, thai 
the pitch of the characteristic partial or “formant” is 
not absolutely fixed 

The difficulty of harmonizing these theories has 
stimulated the zeal of many workers, and in particular 
Dr. Marage has been remarkably successful in his 
researches into the nature of vowels. He first of all 
criticises the second theory of Helmholtz, pointing 


Fie. 17.—PHOTOGRAPH OF 
OF VOWEL &. ABOVE ARE 
VIBRATIONS PER SECOND. 


THE 


narrates that Donders and he first made this observa- 
tion when it so happened that the two savants were 
present in Paris at a public demonstration of the 
phonograph soon after its invention. Donders sang 
the vowel tones to the instrument, and then asked the 


Willis: Cambridge Vhil Trans., 1829, vol. iii, p. 231: 
also Ann. d. Phys. u. chem., Leipsig, Bd. xxiv. p. 307 

"Wheatstone, Westminster Review, October, 1837 

“Grassman, “Ueber die physik Natur der Sprachiaute.” 
1s7TT he had, however in 1854, enunciated his theory in 
“Tebersicht der Akustik u. der Optik 

“Donders : “De physiologie der Spraakklan (1870) 

‘Helmholtz “Veber de Vokale.” Archi d. Wolland 
Beitr. 2. Na 1. Heilk. (Utrecht, 1857). Se her references 


given in Schifer’s ‘“Text-Book,” vol. ii. p. (footnote). 


MANOMETRIC FLAMES OF ACETYLENE SHOWING VIBRATIONS 
IMAGES 


OF CHRONOGRAPHIC FLAMES—54 DOUBLE 


out that the failure to reproduce the vowels by synthe- 
strongly against it. Thus while, by tuning- 
forks, the pitch of which is that of the partials of the 
fundamental tone, ou, o and a@ may be badly repro- 
duced, it has been found impossible to reproduce e 
and i He then objects to the theory of Hermann, 
namely, that the vowel is an oral intermittent and 
oscillating tone; first, that the method of recording 
the vowel on the wax cylinder of the phonograph 
causes grave errors, because the mouthpiece, tube, air 
chamber and vibrating disk all profoundly modify the 
vowel; second, that the method of analysis by Fourier’s 
theorem assumes that the vowel curves are constituted 


sis is 


Maragt rhéeorie de la Formation des Voyelles,” op. cit. 
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by superposed simple curves, which is precisely the 
question at issue, and therefore the argument is a 
petitio principii; and, third, that the data obtained by 
his method have not enabled Hermann to reconstruct 
the vowels with greater success than Helmholiz. 
Marage then enters upon his own method, which con- 
sists essentially of using a special apparatus con- 
structed on Konig’s principle of manometric flames, 
but so simple as to be practically free from sources 
of error; that is to say, there is no mouthpiece, tube 
or lever. The pictures of the flames were produced 
photographically by feeding the flame with acetylene 
gas, and chronophotometrical records were taken with 
each experiment. He then finds that the flame pict- 
ures of I, U and OU show one flame, E, EU and O two 
flames, and A three flames. So that the classification 
of the vowels by flames is exactly that of Grassmann. 
Each vowel, when all errors have thus been got rid 
of by simplifying the apparatus, always gives the 
same picture for any given note. The picture is that 
of a continuous periodic curve, and the number of 
periods in a second corresponds to the laryngeal note, 
while the form of the period characterizes the vowel. 
With the same vowel the period changes with the 
note. When the note is near the pitch of ordinary 
speech, the period varies very little. This is not so 
when the vowel is sung; the period then disappears 
until there is only the laryngeal note. Marage has 
also by synthesis reproduced the vowels with remark- 
able success. His first experiments with resonators 
were not quite satisfactory; he could reproduce OU, 
O and A, but not E and |. He ascertained, however, 
that to reproduce A the resonator must be tuned to 
the third harmonic or partial of the note on which A 
was sung; that to reproduce E, EU and O the best 
result was obtained when the resonator gave the sec- 
ond partial; and I, U and OU were imitated (but not 
successfully) when the resonator was in unison with 
the laryngeal tone. 

Marage finally devised a syren rotated by an electric 
motor and consisting of a disk having in it a triangu- 
lar window representing the glottis. The air is driven 
under pressure through this aperture and then falis 
on another disk having windows cut out of it in groups 
according to the nature of the vowel to be synthetically 
reproduced. Thus the disk for a has four groups, 
each group consisting of three triangular slit-like 
windows; for o and r& the disk shows five groups, each 
consisting of two slits; and for 1 and ou there are 
many slits, without these being arranged in groups. 
The slits are very large for © and narrow for rk, and 
large for ov and narrow for 1. He then molded a 
series of casts of the interior of the oral and pharyn- 
geal cavities of a human subject, as these were adapted 
for the singing of the different vowels, and from 
them constructed masks or headpieces which could 
be placed over the syren so that the air escaping 
from it passed through the cavities of the mask. He 
found that if air was driven through the masks under 
a pressure of only 7 centimeters of water, the timbre 
of the corresponding vowel was at once perceived, as 
in whispering. Marage’s view is that to form a vowel 
the true vocal cords vibrate in a horizontal plane, in 
such a way as to influence by their greater or less de- 
gree of approximation the escape of air. 

if the air escapes in three little puffs as it were (the 
cords vibrating during each puff a number of times 
equal to the pitch of the note on which the vowel is 
spoken or sung), so that there are intervals between 
the groups of puffs, then the vowel a is the result. 
The oral resonator is in unison with the sum of the 
vibrations and the vowel is emitted. If the resonator 
(either artificial or the oral cavity, as in life) is turned 
to the third harmonic of this note, then the vowel a 
is modified; the same applies to & and o, which have 
the second harmonic, and in passing from the one 
vowel to the other it is sufficient to change the aper- 
ture of the glottic opening. Thus for a, if the funda- 
mental note is n, the oral resonator must be tuned to 
3n; for & and o, if the fundamental is n’, the oral 
resonator gives 2n’; and for 1 and ov the resonator 
is in unison. If this is not so, then the quality of the 
vowel is much altered. Thus if the syren gives a. 
and the plate used is that for ov. then the sound is a 
modified. This agrees with the experience of teachers 
of singing, who hold that a badly sung vowel is a 
vowel-sound emitted into a cavity adjusted for another 
vowel. Marage has also found that when the sounds 
of his syren, aided by the masks,’ are examined by the 
manometric method, the flame pictures appear as they 
may be expected to do, that is, groups of three flames 
for a, of two for rk, ev, and 0, and of one for 1, t and 
ou. Vowels then, according to him, are due to an 
intermittent aéro-laryngeal vibration, strengthened by 
the oral cavity and producing ov. 0, a, & and 1, when it 
is in unison with the sum of the vibrations; trans- 
formed by it, and giving origin to other vowels, when 
there is no unison; and the number of intermittences 
gives the fundamental note on which the vowel is 
emitted. If the oral cavity acts alone, the vowel is 
whispered; if the larynx acts alone, the vowel is 
sung; and if the two act the vowel is spoken. Marage 
has applied his method with much success in testing 
the ear and in the treatment of mutes who are not ab- 
solutely deaf. His memoir is characterized by great 
simplicity and at the same time by thoroughness. 

But the study of vowels is not the only result of re- 
cent research in phonetics. The analysis of conson- 
antal sounds is now being carried out by various work- 
ers, such as Pipping, Scripture and Lloyd. Meyer, in 
Hermann’s laboratory, has investigated the pitch of 
words, sentences and syllables in speech. This has 
also been studied by phonographic tracings by Mari- 
chelle. The whole subject has also a practical bearing, 
as the knowledge acquired enables the teacher of deaf 
mutes so to instruct his pupils in the use of their or- 
gans as to avoid the dreary monotone of those who 
learn to speak by watching only the movements of the 
lips. 

It only remains to notice the remarkable monograph 
of Jespersen. This is an attempt to aid the study of 


phonetics by the use of a scientific nomenclature to 
express sounds, so that just as the chemist represents 
by letters and figures the nature of a chemical sub- 
stance of complex constitution, so the student of pho- 
netics may be able to express the sounds of words by 
‘_ymbols 


The visible-speech system of Melville-Bell 
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consisted of symbols which expressed more or less 
accurately the physiological movements to be made, 
or the position to be assumed, during the pronuncia- 
tion of a given sound; but the symbols of Jespersen 
are letters and figures. The letters or figures, how- 
ever, to be useful must have a physiological meaning. 
Strictly speaking the symbols denote, not sounds, but 
the elements of sounds. Thus so simple a sound as m 
is physiologically the result of (a) lips shut; (b) 
point of tongue resting in the bottom of mouth; (c¢) 
surface of tongue not raised toward the palate; (d) 
nasal passage open; (¢) vocal cords vibrate; and (f/f) 
air expelled from lungs. The attempt of Jespersen 
may be called an analphabetic system of writing, 
symbolizing, not sounds, but the elements of sounds. 


OF RIGOLLOT 
PERTAINING 


Fig. 20.—PALMOPTIC CAPSULE 
AND CHAVANON., 
TO VIBRATIONS.) 


E F, collodion membrane ; M, mirror carried by a wire a c, stretched be- 
tween supports A and B, and regulated by the screw // ; p, small cube 
of India rubber resting on center of membrane ; 7, tube, 


At present it is severely technical, but it seems to 
“provide a means of writing down and describing 
phonetic minuti# in a comparatively easy and unam 
biguous manner.” li will do for the phonetician what 
symbolism does for the mineralogist. It is a kind of 
algebra for speech sounds. 

In advocating the establishment of a photographic 
museum, to be a visual register of the past, Janssen 
recently wrote as follows: “Photography registers the 
chain of phenomena during time, just as writing reg- 
isters the thoughts of men during the ages. Photogra 
phy is to sight what writing is to thought. If there 
is any difference, it is to the advantage of photography. 
Writing is subject to conventionalities from which 


0: 


Fie. 21.—TRACINGS OBTAINED BY 
OF VOWEL 0. 


HERMANN 


photography is free; writing employs a_ particular 
language, while photography speaks the universal lan 
guage.” 


But if there is to be a museum of photographs, ap 
pealing to the sense of sight, why should we not have 
a museum of sounds, in the shape of phonograph rec- 
ords, appealing to the sense of hearing? How little 
can we tell from written characters the exact sounds of 
ancient Sanskrit, or how Demosthenes spoke in Greck 
or Cicero in Latin? Would it not now be interesting 
to hear the exact accent of old English, or the Scotch 
of the fifteenth century? All dialects should be care- 


fully registered and put aside for future consultation, 
do for 


and thus we would the ear what we do for 


| hy 
TT) 
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22.—ROPS’ APPARATUS FOR THE 
ANALYSIS OF VOWEL TONES. 


Fig. 


the eye. No doubt such a collection of phonographic 
records would help onward the science of language. 
For the engravings and the foregoing particulars we 
are indebted to Nature. 

SPECIFIC GRAVITIES OF ESSENTIAL OILS. 

OswaLp Scuremyer and W. R. Downer (Pharm. Ar- 
chives) have determined the change of specific gravity 
of certain essential oils for each degree centigrade be- 
tween 15 deg. and 25 deg. The following are the means 
of the results obtained: Bay oil, 0.00067; bergamot, 
0.00067; bitter almond, 0.00063; cade, 0.00049; cajeput, 
0.00068; caraway, 0.00058; cassia, 0.00063; cinnamon, 
0.00067; cinnamon leaf, 0.00070: cloves, 0.00063; co- 
paiba, 0.00050: coriander, 0.00073; cubebs, 0.00057; eri- 
geron, 0.00060; eucalyptus globulus, 0.00074; fennel, 
0.00072; lemon, 0.00062; nutmeg, 0.00066; orange, sweet, 
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0.00063: 
mento, 
flowers, 


pennyroyal, 0.00065; peppermint, 0.00060; pi- 
0.00068; rosemary, Irench, 0.00060; rosemary 
0.00067; sandalwood, 0.00053;  sassatras, 
0.000635; savin, 0.00067; spearmint, 0.00068; star anise, 
0.00062;: thyme, white, 0.00063; wintergreen, 0.00082; 
wormseed, American, 0.00064 


DISCOVERY 
In 1885, M 


OF A NEW ELEMENT, EUROPIUM.,* 


Crookes, in his splendid researehes on 


electric fluorescence in a vacuum deseribed a line 
Which he assigned to samarium and whieh, by reason 
of its disappearance in presence of lime and of some 
other peculiarities, he called the anomalous line. 


Later he distinguished it, with quite a large number of 
other brands, as probably each characterizing a special 
meta-element. He called the hypothetical meta-element 


S 6, corresponding to the anomalous line. M. Lecoq 
de Boisbaudran, in the course of his important re 
searches on phosphorescences, confirmed the state- 
ments of M. Crookes on the anomalous line. 


In 1892, M. de Boisbaudran described a 
of three brilliant blue lines, discovered in 
spectrum of samarium. These three lines could be 
intensified by a suitable fractionation. He concluded 
from this that they correspond to a particular ele- 
ment Ze. At about the same time, he also drew at 
tention to a special line of the reversion spectrum of 
samarium, which would appear to correspond to the 
anomalous line and is considerably intensified in nitric 
solution. M. de Boisbaudran, without stopping to ar- 
rive at very definite conclusions, was inclined to be- 
lieve it characteristic of a special element Z f. 

In 1896 I announced the presence of an intermediate 


spectrum 
the spark 


element between gadolinium and samarium, char- 
acterized by very intense violet and ultra-violet rays. 
In 1900 | showed that the new element was identical 


with Zeof M. ue Boisbaudran, and that in all proba- 


bility to its presenee are due the anomalous line of 
M. Crookes, the reversion line Z {, various other 
reversion lines not yet described, and a special ab- 


sorption spectrum, previously unknown. I added that 
it had been impossible to carry the fractionations so 
far as to prove absolutely that all these properties be- 
long to a single body | have since been able, in con- 
sequence of a long fractionations of mag- 
nesium nitrate, to accumulate a much larger quantity 
of this rare element, to fractionate it in its turn, and 
finally to ascertain that these various characteristics, 
spectra of lines, of reversion, of absorption, of elec- 
tric fluorescence of the sulphate in vacuum (anomalous 
line) with calcium sulphate, or gadolinium, accompany 


series of 


each other generally, that they are evidently related 
te each other and characterize the same element. 
The purity of a few grammes of the new oxide 


was so great that none of the spectra of samarium were 
visible and only some slight even of the most 
prominent lines of gadolinium in the electric spectrum. 

This product, added in minute quantities to caleium 
sulphate, yields a_ brilliant fluorescent spectrum in 


traces 


which the anomalous line predominates. This spec- 
trum includes three principal bands A (approxi- 
mately) 609, very strong; A 93 (approximately), 
very broad; A =576 (approximately) prominent 
broad, 

The degree of calcination of the mixed sulphate 


causes great variation in the aspect and the width of 
the bands. The most intense, especially, appears to 
be transformed into a double line, when the calcium is 
very strong. The pectrum of samarium (notably 
the red line) was perfectly invisible 

In the sulphate of gadolinium, the 
very brilliant, form an analogous, but 
cated system. With aluminium strongly calcined, the 
spectrum is formed of very brilliant narrow lines. | 
have not finished my investigation of these spectra. 


lines, likewise 
more compli- 


The results, apparently contradictory of Messrs. 
Crookes and Boisbaudran, are due, I think, to the 
slight amount of S-Ze contained in their material, 


and to the fact that calcium and gadolinium intensify 
more the spectrum of samarium than the other. 

| propose for the new element the name europium 
with the symbol 151 approximately. 

The following table includes the most intense elee- 
tric lines of europium comprised between A 500 and 
A 350. The most prominent are included in the list 
ot lines of samarium of Messrs. Exner and Haschek. 
Still in these they have noted much less intensity than 
is characteristic of my spectrum. I repeat that in my 


spectrum the samarium lines are absolutely wanting 
and the strongest of gadolinium are barely perceptible. 
A Force. A Force. 
16 5 
7 
16 
13 
4130.0...... Jane. 11 
4062.3. 7 
5 
1017 
6 
15 
7 5 
3930.7 6 
3907.2 12 
3861.3 6 
tesides the lines above mentioned, which I think 
belong positively to europium, there are a great num- 


ber of fainter ones, some extremely faint. Naturally 
great doubt exists as to the assignment of these lines, 
which would disappear from the spectrum if the 
europium was not very pure. They may with all prob- 
ability be assigned to it. But it is pcssible that they 
come from an unknown element even more rare than 
europium itself. Further investigation is necessary. 


* From the French of M. Eug. Demarcay. Communication to the Aca. 
démie des Sciences, 

+ Broad. 

+ Next to a strong more refrangible line ef Gd, 


\ | 
{( 
a 


22116 


Concluded from SUPPLEMENT No. 1379, page 22004.) 
rHE POWER PLANTS OF THE PACIFIC COAST.* 


By F. A. C. Perrine, D.Se 

Tue two central California plants to which | wish 
particularly to direct attention at present are the 
plants of the Standard Electric Company and the Bay 
Counties Power Company Both of these plants are 
great and long-distance extensions of small under 
takings, though the growth of the Standard Company's 
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large and prosperous. Incidental to this plan he joined 
the Blue Lakes Water Company in building an electric 
plant on the Mokelumne River, where a head of 1,000 
feet was available, and distributing power to his mines 
with the idea of cheapening their cost of operation. 
4 plant was installed and successfully operated, but 
as Prince Poniatowski became more familiar with 
power operations in California and the condition of 
mining in the mother lode, he came to the conclusion 
that a great power plant could be formed with the 
Blue Lakes Company as a nucleus. Accordingly he 


HOW THE STREAM SOMETIMES SHOOTS OUT WITHOUT STRIKING THE BUCKETS 
OF THE IMPULSE WHEELS 


plant is the more notable and worthy of the greatest 
attention for the reason that this plant was more ori 
ginal in its conception and the more remarkable in 
the manner in which that conception has been carried 
out, 

The Bay Counties Pewer Company is a growth from 
two smal! plants within 30 miles of each other, situ- 
ated in the Sierra Mountains, the original of the two 
being the plant of the Nevada County Power Company, 
supplying Nevada City and its neighboring towns, 
which is really remarkable on account of the fact that 
it was one of the first, if not the very first plant in 
California entirely successful as a financial undertak 
ing. and one which from its original period of opera 
tion, successfully carried out the difficult undertaking 
of supplying mines with power The other part of the 
Ray Counties Company was originally more moderate 
as an undertaking, but has grown to be the more im- 
portant side of the business. This company was the 
Yuba Power Company, using a fall in one of the irri 
gation ditches and returning its tail water to the 
ditch for further distribution in irrigation From 
these beginnings, the Bay Counties Power Company 
has grown by reaching out after business wherever it 
was offered and developing water powers wherever 
they were reasonably available for such purposes, and 
the success which has attended the original elements 
of this company has been continued during its entire 
growth 

The Standard Electric Company is not so much a 
growth as an achievement. Thirty years ago the Blue 
Lakes Water Company was incorporated for the pur 
pose of furnishing water to the mines in Amador 
County, and a ditch system considerably in excess of 
eighty miles in length was constructed. For many 
years the company was very prosperous, but with the 
decline in mining through that section of the mother 
lode and the complete extinction of hydraulic mining, 
the property became only reasonably profitable. While 
the company was in this condition Prince Andre Ponia 
towski came to California with the plan of taking up 
mining properties that had proven to be only partially 
successful, developing them, and so forming from 
many small and unprofitabie mining concerns, one 
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purchased the Blue Lakes Company and formed the 
Standard Electric Company of California, which com- 
pany announced its intention of transmitting power 
to the city of San Francisco, a distance then estimated 
at 110 miles. The plan was a bold one and has been 
boldly carried out, without at any time, during the 
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about this problem, namely the operation at about 
50,000 volts, was proposed by the Stanley Electric Com- 
pany of Pittsfield, Mass., as manufacturers, and the 
contract let them on account of the saving they were 
willing to guarantee above the Standard Company's 
engineers’ estimates, made possible by the increased 
voltages they would undertake to operate. This com- 
pany has now been building its plant for about four 
years and will continue to build without supplying 
power until it is satisfied that the work is done, and 
so thoroughly done that there can be no question as to 
the continuity of the service. In the first place storage 
reservoirs in the high Sierras have been provided for 
an estimated storage of water amounting to 150 days 
—equal to the maximum dry period the records of the 
State can show are to be anticipated. These reser- 
voirs, situated at elevations varying from 6,000 to 8,000 
feet above sea level, in Alpine County, where there 
are only eighty inhabitants, exclusive of Indians, are 
provided with dams built in a most thorough manner 
and cared for most regularly. From these reservoirs 
the water is allowed to flow down fifty miles of the 
channel of the river to the diverting dam near the 
West Point Bridge, where it is taken out of the river 
and carried along in a ditch about 25 feet wide and 
5 feet deep to the crest of a hill above the power plant, 
from which a wood stave pipe line 3,000 feet long leads 
to where a sheer descent can be made to the power 
plant itself, which is supplied by a head of 1,450 feet 
with a length of pipe of only about 3,600 feet. It can 
readily be seen that the flow of water in twenty miles 
of ditch cannot be regulated to suit the variation in 
load likely to be experienced by the plant, and in 
order that the ditch may be used with a constant flow, 
a reservoir is provided into which any surplus of 
water that may be flowing above that demanded by 
the load can be retained until a peak load period is 
reached, when the surplus above the ditch capacity is 
supplied from the reservoir. With a hill so steep, 
down which the pipe line is laid, it can be readily 
seen that no reservoir site is available between the 
plant and the ditch. Accordingly a bold plan is adopted 
of storing the water in a valley across the mountain 
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development of the scheme, ideas less than practical 
being allowed to prevail in the councils of the com- 
pany. Previous to the issuance of the specifications 
for the machinery the best engineers of the country 
were consulted in regard to the manner in which the 
work was to be done, and nothing incorporated in these 
specifications not then considered feasible by a num- 
ber of the best engineers. Indeed, the boldest thing 
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from the power-house and leading the water back to 
the power-house side of the mountain through a tun- 
nel about 3,000 feet in length. 

For the best efficiency the wheels must run at half 
the spouting velocity of the water, which in this case 
is as high as 18,000 feet per minute. In other words, 
the peripheral speed of these water wheels amounts 
to 9,000 feet per minute. They are 11 feet in diameter 
and run at 240 turns. Two wheels each of 1,000 kilo- 
watts capacity are attached to each generator and five 
sects of wheels and generators are installed. From the 
power house the lines lead through hill and dale 
through the city of Stockton on to the little town of 
Mission San José along the shores of San Francisco 
Bay, a distance of 100 miles from the power plant. 
At this point the lines diverge north and south and are 
here controlled as a center of distribution for the sys- 
tem. Thence they run north about 28 miles to Oak- 
land and south to San José, around the Bay and up 
to the north to San Francisco, making a total trans- 
mission distance of 154 miles—34 miles farther than 
yas originally contemplated, for the reason that origin- 
ally it was intended to cross the hills direct to Oakland 
and cross the Bay direct to San Francisco, but permis- 
sion could not be obtained from the government to 
erect poles and cross the 10-mile stretch of navigable 
water between Oakland and San Francisco, whereas the 
expense of submarine cables would have amounted to 
as much as the remaining expense of the entire line. 
The change in the distance and the lengthening of the 
line being made further justifiable by the fact that all 
around the Bay are towns large and small, which 
form satisfactory customers for the power. The plant 
is now nearing completion, but as I have already 
said, these men who have invested in the Standard 
Electric Company have faith enough in the engineer- 
ing that they are doing to be so sure of success that 
they are unwilling to experiment with their customers, 
and only enter upon their period of regular operation 
after they have satisfied themselves with their plans 
and their construction work. In Oakland, San José 
and San Francisco they have added as an additional 
safeguard against interruption of service storage bat- 
tery plants, and have installed for charging these mo- 
tor-generator sets capable of being used in such a 
manner that should accident occur along the line, both 
the alternating-current and direct-current service can 
be maintained by means of the batteries. This com- 
pany is entitled to much of the credit for the. exceed- 
ingly long-distance transmissions on the Pacific Coast, 
and while it may be unfortunate for their immediate 
glory that other plants are in operation before theirs 
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is ready, their customers in later years will have rea- 
son to thank them for the care with which they have 
taken every step. Since their plans were laid out and 
the work begun, the Bay Counties Company found 
that they could make a contract with the Folsom Com- 
pany, who supply Sacramento and whose plant was de- 
ficient in capacity. Accordingly they built to that city 
a line 60 miles in length, which they operate at 40,000 
volts, supplying current in conjunction with the 10,000- 
volt plant 20 miles away at Folsom; the two plants, 
one at Colgate, 60 miles from Sacramento, operating in 
parallel with the Folsom plant 20 miles from Sacra- 
mento. Later on the Bay Counties Company built, and 
is now operating, a line 152 miles in length from their 
plant to the city of Oakland. To reach this city they 
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had to cross the navigable straits of Carquinez, 
through which the deep-water grain ships go from San 
Francisco Bay to the principal coast grain shipping 
port of Porta Costa. Fortunately these straits are bor- 
dered with high hills. At these hills they erected 
towers and stretched their cables with a span exceed- 
ing 4,000 feet. effecting one of the most remarkable 
feats that has ever been attempted in long-distance 
power transmission. As the sub-stations and lines to 
this point belonging to the Standard Electric Company 
were ready for operation, this company6has bought a 
large amount of power from the Bay Counties Power 
Company, which they transmit south to Mission San 
José and thence to Stockton, San José and up around 
the Bay as far as Redwood City, effecting a total trans- 
mission for the Bay Counties Company of 198 miles to 
San José, 200 miles to Redwood City, and 218 miles to 
Stockton. These distances are met successfully in 
every day working, and the interruptions in supply 
have at no time been serious, nor has there at any 
time been any reason to feel that the work is at all 
of an experimental character. Up at Colgate their 
generators run day and night supplying power to these 
distant points, with the result that the company is 
successful, not only from an engineering point of view. 
but financially successful with the success that has 
given confidence and strength to all electrical trans- 
mission securities along the Pacific Coast. These 
plants operate lights, mines, railroads, flour mills, and 
in every operation have given such service to their 
customers that in spite of the fact of recent discoveries 
of large quantities of fuel oil, their only difficulty is to 
find enough power to supply the demand made upon 
them. 

I might go further and describe the power plant of 
the Big Creek Company, whose lines run along the 
seashore and operate almost continuously in a sea of 
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fog, or that of the Fresno Company, which was the 
first with the exception of that at the Chollar Mine at 
Virginia City, to operate at a head exceeding one 
thousand feet, or to give a description of the plant at 
Bakersfield, where electric power is preferred to a 
ditch system for irrigation, but in describing these 
plants I would only be repeating what has been said 
concerning them, or repeat descriptions, which, on a 
larger scale, would apply to the two plants that have 
just been mentioned. Instead of going over these in 
detail I prefer finally to call your attention to the col- 
lection of plants feeding into the city of Los Angeles. 
In this region were the first really long-distance trans- 
mission plants, that at Pomona, a single-phase light- 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 


ing plant where the power for lighting was transmitted 
a distance of 28 miles at 10,000 volts. From this be- 
ginning, one plant after another has been installed, 
until finally in 1898 the plant of the Southern Cali- 
fornia Electric Company was built with a transmission 
of 80 miles at 33,000 volts. Shortly after this plant 
was constructed a consolidation of interests centering 
in Los Angeles was made, and now there is there daily 
effected parallel running to a most remarkable extent. 
Alternators of both revolving field and revolving arma- 
ture types and of different makes are running in 
paralle! and supplying together power for railroads 
and lights in conjunction with steam-driven plants 
without a thought of such troubles as are supposed to 
come from the coupling in parallel of steam engines 
or of engines with water wheels, and yet there is 
nothing that has been done to effect this successful 
operation which can be considered remarkable for in- 
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resistance and the constitution of bodies. Substances 
placed in it harden in a remarkable manner, and the 
most elastic bodies become brittle. A piece of india 
rubber becomes hard and brittle like glass, but when 
taken out it resumes its original state. By this means 
even such bodies as cork, meat, etc., may be pulverized 
in a mortar. Another interesting property is the re- 
markable mechanical resistance which is assumed by 
bodies cooled in this way, especially the metals. A 
fine iron wire is suspended from a support and has a 
balance plate attached to the lower end; this wire is 
surrounded by a tube into which liquid air may be 
poured. When the wire became cooled, it was possible 
to load it with 3 or 4 times the weight it would stand 
at the ordinary temperature. When the liquid airevap- 
orates, and the iron assumes its original temperature, 
it breaks under the weight. Another phenomenon is 
the change of color which is brought about in certain 
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genuity; simply the plants have been well engineered, 
well installed and are well operated. After all, this 
sums up everything that has at all attracted your at- 
tention in connection with work I have been describ- 
ing. The problems of the Pacific Coast are problems 
for the trained engineer. No rule of thumb prin- 
ciples are applicable. The men encountering these 
problems must be and have been men with inde- 
pendent minds—men capable of realizing the difficul- 
ties and not frightened by them. They are frontiers- 
men, undaunted, unafraid and resourceful. 


D’'ARSONVAL ON LIQUID AIR. 


M. D’Arsonvat lately gave an interesting conference 
before the Société des Electriciens upon the prepara- 
tion and properties of liquid air, which he illustrated 
by experiments, some of which have been made in 
public for the first time. The first part of the con- 
ference relates to the experiments of Cailletet in the 
liquefaction of gases and his apparatus constructed in 
1877, down to the Linde machine, which is used at 
present to obtain liquid air in considerable quantities. 
As to the properties of liquid air, it must be remem- 
bered that the latter is a mixture, not only of nitrogen 
and oxygen, but also of the carbonic acid of the atmos- 
phere, which is not separated by the apparatus. It 
contains also the new atmospheric gases discovered by 
Lord Rayleigh and Ramsay. This liquid air is not 
constituted in the same proportions a> ordinary air; 
a great quantity of the nitrogen evaporates during the 
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bodies. Thus paper colored red by mercuric iodide is 
changed to yellow, but again resumes its color. At 
these low temperatures chemical affinity disappears al- 
most entirely, so that the most easily oxidized sub- 
stances, such as potassium or phosphorus, may be 
plunged into liquid air, and no reaction takes place; 
but nevertheless, when once the reaction has begun, it 
continues; for instance, a match which has a glowing 
point continues to burn with great activity in liquid 
air and develops a very high temperature. Following 
the suspension of chemical activity, photographic 
phenomena are suspended or weakened considerably, 
as Dewar, and afterward Lumiére, have shown. 

A property of great value is that which permits the 
separation of different gases, and by a suitable grada- 
tion of temperatures, gases may be separated from 
each other by successive liquefaction. But it is also 
possible to separate the liquids, and the experimenter 
proposes to form thermometers which are non-freezing, 
by distilling petrols so as to eliminate the substances 
which are congealed by liquid air. The petrol may 
contain hydrocarbon vapors which are condensable at 
low temperatures, such as benzine or ethane, in solu- 
tion. The petrol vapor is first treated at —23 degrees 
to separate the benzine, then at —80 deg. (carbonic 
acid and acetone) to condense another series. Then 
by liquid air, heating the petrol to —80 and cooling it 
to —190, it is possible to arrive at a petrol which is 
quite non-freezing and useful for thermometers. An 
interesting process is that of obtaining hydrogen from 
illuminating gas, which contains 50 per cent of hydro- 
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liquefaction, and the liquid which is obtained is much 
richer in oxygen than the air. The liquid air thus 
obtained at its boiling temperature, which is abont 
—191 degs. C., acts like water in a carafe, and the 
experimenter showed this by pouring it from one ves- 
sel to another. The liquid air here presented contains 
crystals of carbonic acid, and to render it clear suffices 
to filter it through ordinary filter-paper. The carbonic 
acid remains on the filter in a snow-like mass and the 
liquid air becomes perfectly clear. It has a _ slight 
bluish tint due mainly to the oxygen. When the 
proportion of oxygen increases, the blue coloration in- 
creases also. 

Among the striking properties of liquid air is the 
action of the low temperature thus obtained upon the 


gen, 45 to 48 of methane, etc. It suffices to place in a 
test-tube filled with liquid air the tube in which the 
gas is passing, when all the gases but the hydrogen are 
condensed in a solid or liquid state. In this way the 
low temperatures cause a purely physical separation 
of bodies, which will render great service to industry 
and especially to scientific research. 

The experimenter brings ovt the action of low tem- 
peratures upon vital phenomena. Espevially interest- 
ing is the action upon the cell. For instance, microbe 
cells remain insensible to the action of low tempera- 
ture, and even during a period of three weeks. The 
bacillus studied by Charron, called the pyocyanic 
bacillus, on account of its property of secreting a blue 
coloring matter, is especially useful in these researches, 
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rhe bacillus is extremely sensitive and the least in- 
fluence will cause the secretion to cease; however, it 
may be submitted to the action of the liquid air for 
three weeks, with scarcely any diminution of the color 
secretion. It is thus found that low temperatures have 
quite a different action from those above zero, since 
+50 deg. will kill cells which can stand 200 degs. 
without danger As to magnetic phenomena, these 
seem to be increased considerably, especially in the 
case of certain nickel steels studied by Osmont and Le 
Chatelier, whose magnetism appears at much lower 
temperatures than others Thus to render some of 
there steels magnetic it suffices to place them in liquid 
air. Of the steels there are two kinds, one which after 
becoming thus magnetic preserves its magnetism at the 
ordinary temperature, and a second variety which loses 
its magnetism. The variation of electric resistance 
at low temperatures is very great in the case of the 
pure metals, while with alloys, as usual, it is less. An 
experiment was shown with a small coil of copper wire 
connected with a mirror galvanometer, which indi 
cated the value of the current; when the coil is plunged 
in liquid air the current increases greatly, and in 
fact its value at 190 degs. is as much as 6 times 
that at zero rhis is shown more clearly by a group 
of incandescent lamps which have a resistance-coil in 
series and thus burn at low redness; when the coil is 
plunged in liquid air the lamps burn with a bright 
light According to the last researches of Dewar, the 
resistance diminishes gradually with the temperature, 
but on arriving at 250 degs. C. this curve is no 
longer a straight line, but the diminution becomes 
less and less, so that the resistance at the absolute 
zero is still appreciable At the boiling temperature of 
liquid hydrogen, Dewar has shown that the resistance 
of copper becomes 105 times less 

The magnetic properties of liquid oxygen may be 
clearly shown, and this body attaches itself to the 
poles of a magnet with a force sufficient to overcome 
the influence of its weight, and thus oxygen can be 
separated from the non-magnetic nitrogen by a mag 
net, like a mixture of copper and iron filings. A still 
better method is to evaporate the liquid air in vacuo 
down to the solidifying point of nitrogen, then it suf 
fices to present the jelly-like mass to the poles of a 
magnet to observe the liquid oxygen come out from 
the meshes of nitrogen which envelop it and adhere 
to the magnet An experiment was shown with the 
liquid air adhering to the poles of an electro-magnet: 
when the current is broken the magnet ceases to act 
and the mass falls. Liquid air is an excellent insu 
lator and thus offers a very high resistance to the 
passage of the spark. If a spark-coil giving a 20-inch 
spark has its terminals placed in liquid air, the spark 
ing distance is reduced to 0.2 inches 

It is possible to prepare ozone in a state which 
renders it almost inoffensive It is obtained in a 
liquid form in solution in liquid air. A _ Berthelot 
ozonizer working at 15,000 volts sends the ozone into a 
vessel of liquid air where the ozone condenses in the 
tube and dissolves in the liquid air, giving to it a more 
pronounced bluish tint. It is possible to prepare pure 
liquid ozone, whose boiling point is 118, or higher 
than liquid air, and so will not decompose when pro 
tected by the latter, but if handled at its boiling 
temperature it detonates on the least shock It suffices 
to plunge in a metal point to determine an explosion. 
By mixing liquid ozone and solid acetylene, M. D’Ar- 
sonval has prepared the most powerful explosive known, 
as it contains two endothermic bodies It may be 
asked what is the effect of liquid air when poured on 
the hand. As was shown, it had scarcely any effect. 
but if the hand were plunged for a long time in liquid 
air the result might be dangerous; for a short time 
only a slight cooling is felt. The absorption spectra 
of liquid air were shown; they are extremély transparent 
for atl the radiations, as was observed in the case of 
two characteristic rays in the red and yellow, and an- 
other in the violet. 


THE SANITARY MEASURES TO BE ADOPTED 
AFTER FLOODS.* 
By Grorce A. Soren, Ph.D., of New York. 


Tue following paper is designed to set forth a few 
suggestions for the guidance of those who may be 
called upon to assist in safeguarding the health of 
communities which may be thought to be exposed to 
epidemic diseases by reason of destructive floods. 

It is evident that information which may be useful 
in averting the consequences of flood has special sig- 
nificance to the people of the United States. Possess- 
ing an enormous territory, with a wide range of cli- 
matic and geographical features, it is not strange that 
such catastrophies should occasionally occur. The 
low, flat valleys of the Mississippi and its tributaries 
afford an imperfect opportunity for the discharge of 
the waters sometimes collected upon their immense 
drainage areas. On such occasions thousands of square 
miles are inundated Villages are submerged, and 
great destruction of property results The fact that 
these floods are anticipated has not been capable of 
reducing their hardship, as witness the almost annual 
overflows, which caused a loss in 1874 of $13,000,000, 
and the destitution in 1882 of 60,000 inhabitants of 
Mississippi 

Occasionally sqme of the streams of the Northern 
and Eastern States cause destructive floods, but their 
shorter, straighter courses and smaller  flood-plains 
render such widespread damage as is common in the 
South and West impossible. Nevertheless, there have 
been destructive floods from such rivers, particularly 
in connection with the giving way of dams. Of this 
sort was the Mill River, Mass., disaster of 1874, and 
the Johnstown, Pa., flood of 1889 

Inundations from the sea have occurred on the low 
lying coasts of the United States on several well- 
remembered occasions Notable among coast floods 
have been those at Galveston in 1886, with a loss of 
thirty-eight lives and $5,000,000; the storm of 1893 
on the Louisiana coast, during which practically all 
the settlements between New Orleans and the Gulf 
were destroyed; the Sea Island flood, wherein 2,000 
people were killed, 20,000 rendered homeless, $5,000, 
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000 worth of property destroyed; and the Galveston 
calamity of 1900, in which 8,000 people were killed and 

20,000,000 damage was done to property. 

After the first shock of such disasters as those re- 
ferred to the world is generally appalled by the news 
that pestilence is liable to break out at the scene of 
destruction. At Johnstown and Galveston great ap- 
prehension was felt that one or more of the acutely 
infectious diseases would appear among the survivors 
and rescuers. Rumors that pestilence had actually 
broken out found their way to the public press, where 
they threatened to do serious injury to the commer- 
cial interests which were already so seriously crippled. 

It may not be unprofitable to inquire for a moment 
what reason existed for the popular apprehension, and 
to determine if possible wherein lay the danger, if any 
existed 

There is but brief information available concerning 
the sanitary aspects of the great floods of antiquity 
and the middle ages. They are obviously not connected 
in point of time with the great epidemics which visited 
the civilized world in those periods; nor do the facts 
at hand suggest that floods have ever been considered 
important agents in the generation or spread of in- 
fectious diseases. In point of fact, a belief in the 
cleansing power of floods is strongly implanted in the 
popular mind. The Bible story of the deluge is not 
inaptly held as the symbol of a remedy for the evils 
of corruption rather than a precipitant of disease. 
Why, then, should pestilence have been so greatly 
feared at Johnstown and Galveston? 

It is probable that the fear of disease grew from 
a contemplation of the disorder and great destruction 
of life and property, the demoralization which was 
everywhere apparent, and particularly the want of 
sanitary control, which very soon manifested itself 
Had an earthquake, for example. produced similar 
conditions of wreck and confusion, it is not improbable 
that the same fears of pestilence would have been 
experienced 

Undoubtedly the active source of infection was sup- 
posed to lie in the lifeless and decomposing matters 
which were associated with the wreckage To the 
senses of the survivors and rescuers the odors of de- 
composition were a constant menace and active source 
ot alarm. 

As to the reality of the danger which is popularly 
supposed to exist in the presence of dead bodies of 
men and animals, little need be said to those who are 
familiar with modern views of the etiology of the 
communicable diseases. By them it is known that a 
foul odor is only rarely in itself a source of danger, 
while it is a most unreliable indication that disease- 
producing conditions are close at hand. According to 
accepted theory, diseases which are capable of becom- 
ing epidemic are incapable of originating in foul or 
decomposing matters. Every form of infectious dis- 
euse is produced by a specific agent peculiar to it. 
This agent or its progenitors has existed for an in 
definite period, and is only developed in large propor- 
tions and with dangerous virulence within the body 
of a living host. Thus yellow fever, bubonic plague, 
typhus, cholera, ete., are bacterial diseases which occur 
only when the micro-organisms associated with them 
are carried by some means from one subject to an- 
other. Familiar vehicles for the transmission of in- 
fectious material in such cases as those which we are 
considering are water and milk supplies, flies, dust, 
and impure food. 

It follows, if these views be accepted, that those who 
are compelled to handle the bodies of previously 
healthy men and animals killed by flood or other 
violence need have little fear of contracting any of 
the so-called filth diseases, no matter how far decom- 
position of the body may have proceeded. Nausea is 
the worst form of illness to be anticipated. And what 
is true of the bodies of men and animals is true of 
vegetable matter as well. 

The conditions are different, however, when we have 
to deal with the remains of persons ill of, or killed 
by, disease. During illness and after death the excre- 
tions and surfaces of the person are frequently highly 
dangerous as sources of infection Here are to be 
found the bacteria or special agents which are capable 
of reproducing the disease with which they have been 
associated. It is obviously important that contact with 
infectious material be avoided, that it be prevented 
from disseminating, and that its source should be as 
soon as possible removed. These ends are accom- 
plished by isolating each case of sickness, disinfect 
ing contaminated objects, and destroying infectious 
material as near its origin as possible. In the con- 
ditions which obtain after floods probably very few 
people will have been killed excepting those who were 
in health, while among the large number of persons 
who remain there may be some sickness. Therefore, 
as a general rule, it is safe to say that danger of 
pestilence lies not among those lifeless matters de- 
stroyed by the flood, but rather among the living 

After the destruction of their homes many of the 
flood sufferers of Johnstown and Galveston found 
shelter in camps. Under such circumstances it was 
inevitable that overcrowding should now and then 
have occurred, and that the attention given to such 
subjects as drainage, the disposal of waste, the pro- 
curement of pure food and water, the avoidance or 
destruction of insects, and careful supervision of the 
health of the survivors should have been for a time 
neglected Nor is it to be wondered at that in the 
excitements of the hour the usual care for individual 
safety should have been relaxed. Physical and mental 
fatigue meavked the condition of nearly every indi- 
vidual Ve cannot fail to recognize in these condi- 
tions important predisposing causes of disease. They 
were insufficient to produce an epidemic, but were well 
calculated to spread a pestilence should it break out. 
There was needed but a spark to kindle the flame 
of a greater disaster than had been wrought by the 
elements 

The spark was looked for among the large number 
of strangers who flocked to the scenes directly after 
the news of the calamities was spread abroad. The 
people who visited the wrecks were almost exclusively 
men of the meanest class—curiosity-seekers, adven- 
turers, thieves, and worse. They were drawn from all 
points of the compass. and generally came on freight 
trains or on foot. Their number was very large. They 


June 14, 1902, 


lived from hand to mouth, subsisting on supplies sent 
to the flood sufferers, without working and without 
responsibility of any kind. In view of the circum- 
stances, it is extremely curious that none of the acutely 
infectious diseases appeared. 

From the foregoing considerations the steps which 
should be taken to safeguard public health in thickly 
settled flood-stricken communities are fairly indicated. 
There is need of a strong sanitary organization, with 
a responsible head, to avoid epidemic, by removing the 
conditions which favor the spread of infectious dis 
eases and to watch for cases of such sicknesses in 
their incipiency. 

Who should be chosen to occupy the position of 
chief sanitary authority? By all means, the proper 
person is the health officer of the town, city, or county, 
if he is present and capable of exercising the onerous 
and exacting duties of the office. In disasters of so 
great magnitude as those cited it may be that the city 
and county health officers are unable to cope with the 
situation. It then becomes a question as to what other 
authority should be summoned to the scene It is 
essential that a sanitary bureau be established 
promptly. 

In the United States no help is more suitable in this 
emergency than that which the State health organiza- 
tion should be capable of furnishing, and it is appro- 
priate that the Commonwealth should contribute its 
services in the event of such an emergency. It is to 
be regretted that all of our States have not such 
excellently conducted boards of health as to be capable 
of affording such prompt and competent services as are 
demanded under the circumstances which we have 
under consideration. 

When the State is unable to accept control the 
United States government may be appealed to. There 
is a fund placed at the disposal of the President and 
Secretary of the Treasury for use on such occasions 
as demand unusual protection to prevent the spread 
of epidemics. In the absence of a national board of 
health, the United States Marine Hospital Service is 
prepared to take the field at short notice to avert or 
put an end to any epidemic which threatens to invade 
the country It should be remembered in this con- 
nection that the resources of the general government 
are not available except when the danger is very real 
and of such a nature that the country at large is 
liable to be affected through the inability of local 
authorities to control the situation. 

Having settled the question of authority, it will be 
desirable to establish headquarters for the direction 
of the sanitary organization. The confidence and co- 
operation of the flood sufferers should be encouraged 
from the outset. Much importance is attached to this 
point and to the desirability of distributing imme- 
diately and as widely as possible a knowledge of the 
purposes and methods as well as the powers of the 
sanitary bureau. Secrecy with regard to the real con- 
dition of the public health, such as has been some- 
times practised with regard to the identity or presence 
of communicable diseases, is not considered a wise 
policy; cases of illness should be reported by their 
proper names and announced in an accurate manner. 
For this purpose it will be advantageous to issue 
bulletins. 

A set of sanitary regulations for the guidance of 
the people may be issued to advantage, and should con- 
tain instructions as to the cleaning of premises, the 
repair of injured household effects, the disposal of 
garbage and other wastes, the methods of using de- 
odorants and disinfectants properly, and the need for 
proper precautions in the matter of diet. With the 
idea of reducing the number of people to be cared for, 
as many as possible of those who are not usefully 
employed in the work of rescue should be advised to 
leave town for a few weeks’ rest. 

The scene of the wreck in the districts wherein 
camps have been established may be advantageously 
divided into sections, the limits of which, for con- 
venience of reference, should be marked on a map. 
It is suggested that each one of these sanitary dis 
tricts be made a unit for the operation of a small 
force under the direction of a minor sanitary officer, it 
being an advantage to encourage a spirit of emula 
tion and amiable rivalry in the interest of greater 
efficiency among the various corps at work. It will 
be found desirable to keep a business-like record of 
the operations of the bureau, and for this purpose 
an office force of clerks will be useful. The operations 
which it will be necessary to carry on outside of the 
office can be accomplished through the aid of local 
help. Physicians and others whose former residence 
was in the locality will have the advantage of familiar- 
ity with the place and people. 

One of the most important divisions of the work 
of the sanitary bureau will be the observation and 
direction of the flood sufferers in their efforts to look 
after their own health. A corps of responsible in 
spectors should be organized to move about among 
the people in a systematic way, to see that the regu 
lations of the sanitary authority are properly carried 
out, and to supplement and interpret his directions by 
sensible counsel and advice. Cases of disease which 
are capable of becoming epidemic should be watched 
for by these men with the greatest care, particular! 
in the cheap lodging houses, camps, and other places 
where the evils of overcrowding and uncleanliness ar 
most liable to occur. When a case of infectious dis 
ease is discovered the patient should be isolate ! 
and the premises thoroughly disinfected in accordanc: 
with the practices commonly observed in large cities 
with regard to the more dangerous diseases. 

The water supply and food provided for the suffer 
ers and helpers should be inspected systematically 
Wells believed to be contaminated should be pumpe? 
out, and either thoroughly cleaned or closed with a 
official seal. Unless the water supply is wholly beyon: 
suspicion, that part of it which is to be used fo: 
drinking and cooking should be required to be boiled 

In cleaning damaged houses attention should b+ 
given to the removal of slime, mould, or silt fron 
floors, walls, and furniture. Carpets should be taker 
up and dried in the sun and beaten, or else destroye« 
Upholstery, especially mattresses and cushions, to b 
preserved should be opened and sun-dried. Cella 
should be pumped out, ventilated, and whitewas 
Fumigation will not be necessary in these operation 
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unless the presence of disease germs is strongly sus- 
pected, in which event the use of formaldehyde is 
recommended. 

Of the great variety of so-called disinfectants which 
will probably be sent to the scene of the wreck the 
most useful will be quicklime, chloride of lime, and 
carbolic acid. Although the public is tolerably familiar 
with the use of these chemicals, instruction should be 
given in the ways in which they may be employed to 
the greatest advantage, particular attention being 
given to the necessity of bringing about an intimate 
contact between the material to be treated and the 
agent, the desirability of economy, and the advantages 
to be gained by avoiding the necessity of using de- 
odorizing and disinfecting materials. 

In making a permanent disposition of decomposing 
or decomposable organic matters as much use as pos- 
sible should be made of the opportunities afforded 
for incineration. The bodies of horses, cows and other 
animals, garbage and excreta may be easily burned if 
first sprinkled with rosin. Bonfires may then be made 
over such material with fuel taken from the wreck. 
Condemned beds, carpets, furniture, etc.. may be 
soaked with tar or oil before burning to insure com- 
plete combustion. In disposing of human remains 
burial is much to be preferred to burning, provided 
the graves or trenches intended for interment can be 
decently made and of a depth of at least six feet. All 
bodies disposed of in this manner should be placed 
in one locality, which should be at least one hundred 
yards from any habitation or well. Where insufficient 
depth of soil is found for burial in the usual way, 
quicklime may be used to advantage in the bottom 
and covering of the trenches, a few pailfuls of water 
being thrown over the top to insure immediate action. 

With regard to the removal of débris and cleaning 
about the scene of the wreck, it will be well to re- 
member that the removal of infectious material or 
matters which are either actually offensive or liable 
to become so, does not constitute the whole duty to be 
fulfilled. An appearance of order and neatness is a 
condition greatly to be desired, since it makes for 
cleanliness and wholesomeness, and is in itself an 
outward evidence of that control and moral support 
which it is perhaps, after all, one of the highest func- 
tions of the sanitary bureau to maintain. 

STATISTICS.* 
By the Hon. Carrott D. Wricutr, Department of Labor. 


GorTrriep ACHENWALL, who was born in 1719 and 
died in 1772, and was a professor of philosophy at 
Géttingen in 1750, is reported to have originated the 
modern statistical method. Undoubtedly others used it 
before Prof. Achenwall, but it is as well to attribute 
the first specific use of the method in the modern sense 
to him as to any other. 

The word “statistics” is from the French “statis- 
tique,” from the Greek “statos,” meaning fixed or 
settled, from the stem “sta,” to stand. Hence statistics 
means a method by which fixed or settled conditions 
can be determined. According to definition, statistics 
is first a collection of facts relating to a part or the 
whole of a country or people, or of facts relating to a 
class of individuals or interests and different countries, 
especially those facts which illustrate physical, sociai, 
moral, intellectual, political, industrial and economic 
condition or changes of condition, and which admit 
of numerical statement and arrangement in tabular or 
graphic form. Second, it is that department of polit- 
ical science which classifies, arranges and discusses 
statistical data. 

As we understand it, one of the most essential 
primary objects of statistics is to secure a simple, con- 
crete statement of a mass of facts the essence of which 
could not otherwise be expressed except by means of 
long and tedious descriptive language, and even by the 
use of such language no concrete and clearly-defined 
conclusion could be reached. There is no method of 
expressing certain things except through the statisticul 
method. This is true when we understand that statis- 
tics belongs to the historical or comparative method 
of study. The German historian, Schlosser, said that 
history is statistics ever advancing, and statistics is 
stationary history. Looking beneath the words of 
Schlosser, one must conclude that he meant that the 
constant accumulation of statistical data from period 
to period or from epoch to epoch—that is, statistics 
ever in motion—creates history, history being made 
up of the ever-advancing events of iife which are shown 
through statistical methods, but that statistics of one 
epoch constitutes the permanent history thereof. 

So the statistician, in the truest historical and com- 
parative sense, writes history, but he writes it in the 
most crystallized form which can be adopted. He uses 
symbols, but with them he unlocks the facts of his own 
period so that they may be made plain to all students 
coming after him. He tells the story of our present 
state in such a way that when the age we live in be- 
comes the past that story shall be found to exist in 
true and just proportions. The word “statistics,” illus- 
trating fixed and settled conditions, indicates the 
soundness of the German writer’s thought and the true 
spirit in which the statistician should work. 

The use of the statistical method in a scientific way 
is practically modern. In ancient times there were 
counts of the people, but no scientific use of the results 
that would warrant the application of the name statis- 
tics. These “counts” were largely to ascertain mili- 
tary strength and divisions of geographical sections. 
David, you will remember, undertook to number the 
people. This effort on his part caused him a great deal 
of difficulty, and, so far as the history of the world is 
concerned, every man since David's time who has un- 
dertaken to number the people has met more or less 
opposition and had more or less trouble. All through 
history we read of counts or, as we say now, enumera- 
tions, but they were crude in the extreme and cannot 
be considered as statistical efforts. 

Under our modern systems there are three kinds of 
statistics—I mean by “kinds” methods which involve 
different systems to secure results. These are, first, 
statistics secured by the continuous record of official 
acts, as, for instance. the returns from the custom 
houses; those returns relating to imports and exports, 
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immigration and other affairs are the results of a con- 
tinuous record of events and are reported to a central 
office, tabulated and classified. School statistics, the 
returns of births, deaths and marriages—these come 
under this classification. They belong more clearly 
to the domain of bookkeeping, although statistical 
genius is essential in the classification and analysis of 
the entries. 

The second class of statistics are those secured by 
actual enumeration, like census statistics, where aggre- 
gates are essential to the integrity of results. We 
must know the number of all the people, the total value 
of products and of capital, the aggregate wages paid 
in manufactures, and various other data where there 
would be little or no value unless all were included in 
the results. This class of statistics demands higher 
statistical qualifications, both in preparing for the 
enumeration and in the tabulation, classification and 
analysis of the results. 

The third kind of statistics are those secured through 
a special investigation of certain representative facts. 
For instance, if it is desired to learn the cost of pro- 
ducing iron and steel, it is not necessary, as in the 
previous case, to secure data for all the establishments 
engaged in such production. A few representative 
works offer ample information for determining cost of 
production. So, in endeavoring to ascertain the course 
of wages and prices, it is not essential to secure aggre- 
gates or data relating to all prices or to the wages 
paid to all the people employed. 

The practical work of official statistical offices is 
divided into three parts also—first, the collection of 
data, which involves the preparation of schedules and 
instructions; second, the tabulation and the presenta 
tion of the results obtained, and third, the analysis. 
No statistical table should ever be used without cou- 
sulting carefully all textual treatment thereof, the ac- 
companying notes and the analysis. 

Facts may be presented in two ways—in tables, com- 
parative and otherwise, and by the graphical method. 
The latter is popular and very effective in displaying 
proportions. The difficulty with it is that one cannot 
in a speech or in an article quote the diagrams, but it 
has a very important place in scientific statistics. The 
graphical method is carried to an absurd degree at 
times, but it nevertheless offers to a certain class of 
minds the very best method of determining results. 
In the final reflections upon statistics, however, one is 
drawn to the figures themselves. 

With these preliminary statements. the general sub- 
ject for discussion to-night brings us to the question: 
Is statistics a science or a method? It is not a matter 
of much consequence whether statistics constitutes a 
science or is simply a method. English writers on 
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writers, a science. American students often lean to 
the continental view. It is true that statistical re- 
search can be called a scientific method of determining 
facts and for studying various phenomena from which 
laws relating to life, production, distribution, con- 
sumption, etc., can be drawn; and the method must be 
considered scientific, because by it the facts can he 
clearly stated, classified and analyzed, elements which 
make science in every department. 

We speak of the science of botany, for one reason 
because all the facts relating to botany can be classified, 
and so, as to other departments of human knowledge, 
classification or the lack of it may determine the scien- 
tific character of the knowledge. Science demands a 
classification of facts so rigid that all men will consent 
to its use and to the conclusions to which it may point. 

Notwithstanding statistics is a science or a scientific 
method, its use is often empirical, deceptive, illusory 
and dishonest, and because of these things the method 
itself is often condemned. No one thinks, however, of 
condemning anesthetics because the burglar chloro- 
forms his victim, or the elementary features of arith- 
metic, the means by which all honest accounts are 
kept, simply because dishonest accounts are made 
possible by the same means. So many instances of 
the lying use of honest statistics meet one’s observa- 
tions that it is not remarkable that many make sur- 
prising denunciation of statistics and the assertion 
that anything can be proved by it is made to belittle 
the importance and value of the method. 

It is true that one so disposed can, by dropping an 
essential element of a table, show the exact reverse 
of the truth, just as the foolish man said he could 
prove by the Bible itself there was no God, referring 
to the statement “there is no God,”’ leaving out part of 
the whole statement, which is “The fool hath said in 
his heart, there is no God.” So writers and speakers 
who have a particular economic theory to sustain will 
drop out of the statistical presentation of the facts the 
elements which work against them, using the others 
as the whole truth. This is seen very often in political 
speeches. The attempt to make comparison between 
the percentage of growth of population and the per- 
centage of growth in the expenditures of the Federal 
government, using no facts relative to the great in- 
crease in mechanical production and of wealth, is a 
vicious use of statistical data. Such showings are the 
results of the work of the statistical mechanic, the 
man who constructs statistical tables to order. 

Statistics really take the place of observation. The 
latter is not trustworthy. Enumerations, counts, or 
records of continuous events are essential to establish 
accurate knowledge. But statistical science in this di- 
rection differs from the exact sciences. A few experi- 
ments may establish the fact that water freezes at a 
certain point or that the intermingling of two chemical 
agents will produce certain results, and the conclusion 
is that the same results will always be secured when 
the same elements are brought in contact; but the 
phenomena of life conditions and productions may not 
so easily be ascertained. Statistical work is full of 
fallacious details. Fallacies are found in the ordinary 
practice of striking averages. These things add to the 
disturbing influences resulting from any great enumer- 
ation, to perplexing differences among international 
trade accounts and to miscalculation by individual in- 
quirers. 

M. Quetelet, who was the first to use statistics in 
moral directions, explained the principles which ought 
to guide us in the matter of averages. He pointed out 
that an average may indicate two different things. For 
instance, one measures Nelson’s monument ten times, 
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and always with a slightly different result, and then 
adds the measurements together and divides the same 
by ten, the quotient, it is alleged, being an average or 
mean. So one may accurately measure the Duke of 
York’s Pillar, the Parisian Obelisk and the Column 
Vendome, add the measurements together, divide the 
sum by three, and declare the quotient to be the aver- 
age or mean height of those monuments. Quetelet con- 
tended, and very properly, that the results in the two 
instances are of such different significance as to re- 
quire two separate names. He would limit the average 
or mean to cases represented by the first illustration 
repeated measurements of one monument—and he 
would apply the term “arithmetical mean” to cases 
represented by the second illustration—the measure- 
ment of several monuments. The repeated measurings 
of one monument result in a mean approximation to 
something actually existing, and this is an excellent 
definition of an average. The measurings and cal 
culations having reference to a number of monuments 
result in no knowledge of anything existing; they 
simply and only indicate a relation among things ac 
tually existing. 

This difficulty often appears in reporting average 
wages. Take, for instance, a works employing 20 men 
at $1 per day, 40 men at $2 per day, and 60 men at $3 
per day. The ordinary bookkeeper in a counting room 
would add these rates together—$1, $2 and $3—making 
a total of $6 as the result of the different rates. He 
would divide 6 by 3, the number of rates, and declare 
that the average wages in his works was $2 per day 
This is an arithmetical mean. The true average is to 
be obtained by a more elaborate calculation. Twenty 
men at $1 earn $20, 40 men at $2 earn $80 and 60 men 
at $3 earn $180 per day. Thus, 120 men earn $280 per 
day. Dividing $280 by 120, we have the true average, 
which is $2.33 instead of $2, the arithmetical mean. 
So also there are many fallacious calculations drawn 
from the use of percentage. 

Some amusing incidents happen from this method. 
A writer recently declared that 300 per cent of the 
Turks in the city of Washington were criminals. On 
investigation it appeared that there was one Turk in 
the city, and he had been convicted three times. So 
of the young student who took for his thesis the asser 
tion that women in co-educational colleges more fre- 
quently married during their college course than men 
in the same institution. He found a college in which 
there were 100 men and 2 women. One of the men 
married one of the women. Hence he sustained his 
conclusion that 1 per cent of the men married, while 
50 per cent of the women married. Thorold Rogers’ 
work “Six Centuries of Work and Wages” contains 
several instances of this pernicious use of percentages. 
So, also, many are constantly using the unscientific 
conclusions drawn from concomitants—because one 
thing exists another logically exists contemporaneously. 

These illustrations show the necessity of making 
statistics, the statistical method, thoroughly scieutific 
in all directions, but this scientific conception of statis- 
tics does not warrant statisticians in using algebraic 
formula or in resorting to the calculus to secure results. 
The results under such methods rarely vary from those 
secured by the simple common-sense method of statis- 
tics; on the other hand, they disturb the reader and 
the common mind cannot understand them. All statis- 
tics should be simple, straightforward and clear, and 
any confusing element which disturbs this clearness is 
detrimental to the real purpose of the _ statistical 
method. While there are very many illustrations 
going to show the misuse of the method, nevertheless 
all right-minded men understand that, in economic 
questions especially, the comparative and _ historical 
method of study is the correct one, and the concrete, 
historical and comparative method is best carried on 
through the scientific use of statistics. 


THE ROMANCE OF PEMMICAN.* 


Firty years ago pemmican was, to the shifting and 
scant population of the Northwest, what flour is in 
the present day to English-speaking peoples in most 
civilized portions of the globe—the staple and most 
common food of the country. Then it was always 
made from the buffalo which covered the western 
plains. The great fur corporation known as the Hud 
son’s Bay Company bought hundreds of bags of the 
dark, nutritious compound annually from the Indians, 
for use at its trading posts scattered over the vast 
wilderness stretching from Red River and Hudson 
Bay to the Rocky Mountains and from the two Sas 
katchewans to the Arctic Sea, a region then designated 
Prince Rupert’s Land. Pemmican (or, more properly, 
pimeekon) is a Cree word, meaning a mixture, or 
something made with fat. It was composed of buffalo 
meat dried in the sun and pounded fine, mixed with 
melted fat: and was sewn up in sacks made from the 
raw hide of the buffalo, with the hair outside. It did 
not look inviting, but was in fact wholesome, strong 
food, which would keep for years. . . . But if 
the buffalo was important to the fur trader, the un- 
gainly animal was life itself to the red man; for it 
furnished him with everything his heart could desire 
or with the means of procuring it. And as, owing to 
the migratory instincts of the herds, which took them 
first into the recognized territory of one tribe and next 
into that of an enemy, fresh meat was not always 
obtainable, pemmican was the form in which the In- 
dian preserved and laid away his store of provisions 
against the day of scarcity. 

Omitting the excitement of the hunt and substi 
tuting domestic herds for the wild ones of the plains, 
a description of pemmican-making by the Indians a 
quarter of a century ago will give an idea of what 
might have been witnessed at Duck Lake in the sum- 
mer of 1899. Intelligence that a band of buffalo was 
in the vicinity threw the Indian camp at once into a 
state of violent excitement. Men rushed from the 
lodges buckling on quivers of arrows and belts of 
cartridges, women talked and gesticulated, boys raced 
wildly about shouting shrilly to one another, the horse 
herd was driven in, and in a few minutes the bucks, 
mounted on their “buffalo-runners” and under the direc- 
tion of the chief of the hunt, moved in a silent body 


* Bleasdel! Cameron, in the Canadian Magazine. 


t 
t 
1 
y 
3 
) 
: 
< 
| 
| 


22120 


out of the camp. On nearing the herd advantage was 
taken of each slight rise or dip to cover the approach, 
which was always up wind, so that the wary brutes 
should not catch the scent. Stealthily they rode, one 
behind another, until concealment was no longer pos- 
sible Then, at a signal from the chief, they burst 
upon the open plain, and dashed, yelling, at the top 
speed of their trained horses at the startled herd. 


Usually it was some distance away—perhaps half a 
mile—and it took a good horse to overhaul a buffalo. 
Once up with the straining animals, however, their 


pace slackened, and the rest was comparatively easy. 
Onward galloped the hunters between the long, undu- 
lating files of shaggy, brown backs, picking out the 
fat cows and the young bulls at their leisure. And as 
a feathered shaft left the snapping bowstring, and a 
stricken beast tottered and went down, the loud, tri- 
umphant cry of the hunter rang out, and he tossed 
a moccasin or a beaded firebag beside it to mark his 
kill, and then flew on. The chase might last as long 
as the horse's wind When it was over the women 
came with the ponies and the trailing travoys upon the 
field of slaughter. The carcasses were soon stripped 
of their hairy coats, and meat packed on the travoys, 
the bones broken and the marrow extracted, and, 
loaded with the red spoil, the whole party returned to 
camp. Here in an incredibly short time the meat was 
eut into wide, thin sheets, and hung upon pole frames 
in the sun and wind to dry After a day or two these 
sheets were removed and spread upon the clean prairie 


grass, where, if the weather continued fair, they soon 
became as hard as shingles. They were then placed 
upon a hide threshing floor, with the sides elevated 
on short pegs to form a sort of basin, and beaten with 
flails or between stones until the meat was reduced 
almost to a powder. The strange thing was that, if 
properly handled, the flesh seldom, if ever, became at 


all tainted, though in any other than the dry, pure at- 
mosphere of the Northwest such a method of preparing 
it would doubtless be impossible 

Meanwhile, the marrow and other choice fat had 
been rendered, and bags, some two feet by one and a 
half, of raw buffalo hide doubled over at the bottom 
and sewn up the sides with the sinew of the animal, 
made for the reception of the pemmican. The melted 
fat was next poured over the shredded meat in the 
threshing basin and the whole mixed to the consist- 
ency of paste. That was the pemmican. It was shovel- 
ed into the sacks, pounded down, and after the tops 
had been sewn up and the bags jumped upon to make 
them flat, the cooled pemmican packages were as solid 
and almost as hard as so many bowlders. When you 
desired to eat pemmican you chopped a piece off with 
aun ax, sack and all. The meat was already cooked 
in a measure by sun, wind, and the hot fat, but if you 
preferred, after tearing off the adhering hide, you could 


fry it in a pan or boil it in a pot 
Only the leanest meat is used for pemmican. That 
which is streaked with fat and, therefore, will not 


get hard enough to pulverize well, is called dried meat. 
It is cut and cured in sheets like the other, but is 
afterward folded up and tied, half a dozen sheets to- 


gether, into bales two feet square. Like pemmican 
the dried meat is nutritious, but it is not quite so 
palatable, especially if it has been made for a long 


time. Nor does it keep as well. 


BARBETTE FOR A HOWITZER. 


Av the Exposition of 1900, the Chatillon and Com- 
mentry Company exhibited a barbette for an 8-inch 
howitzer. This barbette, built flush with the ground, 
comprises three decks The gun crew consists of but 
eleven men, to wit: one gun captain and two assistants 
on the upper deck, one barbette sub-officer on the center 
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The chamber is gas-tight, so that a projectile burst- 
ing in the vicinity will not discommode the personnel. 
At the embrasure, the howitzer is provided with a 
rubber collar that prevents the gases of the load from 
re-entering. Nevertheless, a portion of such gases 
remain in the chamber of the gun after each shot, 


and make their exit when the breech is opened for 
loading, and a ventilator is therefore provided for 
aeration. 


The movable dome has an external pitch of 30 inches. 
It consists of two plates of rolled iron 8 inches in 
thickness assembled according to a vertical joint-plane 
at right angles with the plane of firing. This dome is 


Fig. 2—VERTICAL SECTION PARALLEL 


set into the iron plate forming the circular wall of the 
chamber by lead in order to prevent the disastrous 
vibrations that might occur in the iron plate and vari- 
ous mechanisms should the dome happen to be struck 
by a projectile The cylindrical body of the cham- 
ber with its dome is provided at the base with a roller 
path which, by means of conical rollers, rests upon 
another path firmly embedded in concrete. The rol- 
lers have springs at their extremities in order to as 
sure the centering of the dome. It is possible, more- 
over, should it become necessary, to raise the whole by 
means of three hydraulic jacks, so as to permit of an 
inspection of the rollers one by one. 

A system of iron plate and angle iron girders con- 
stitutes the supporting base of the carriage as well as 


1.—BARBETTE FOR A 


deck, and one non-commissioned officer, one man at 
the ammunition hoist, one at the ventilator, and four 
men at the windlass for revolving the barbette. 

The system consists of a cylindrical chamber con- 
taining the gun and its carriage, and protected at the 
upper part by armor in the form of a dome-shaped 
shield, and, all around, by a glacis plate embedded in 
& mass of concrete. The dimensions of the chamber 


are 12.46 feet in diameter by 6.56 in height. The cham- 
her and its upper armor are operatively connected, and 
capable of being turned in unison, so that the gun 
ma ected toward any point of the horizon what 
ever 


HOWITZER, PLAN VIEW. 


the floor frame of the howitzer chamber. Communi- 
cation between the upper and intermediate stories is 
afforded by a ladder. 

The carriage consists of two cast steel plates firmly 
connected with the floor girders as well as with the 
iron plate body. The recoil cylinder partially envelops 
the gun and is prolonged to the muzzle by a sheath 
operatively connected with it and in which slides the 
front part of the gun. The arrangement is such that 
the gun and recoil cylinders as a whole are obliged 
to oscillate around a central point of the embrasure. 
In this way, the advantage is obtained of having a 
minimum opening for the latter, The howitzer is pro- 
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vided with a cast steel jacket which is capable « 
engaging with two guides connected with the cy 
inder. At the moment of the recoil the liquid expelle 
from the cylinders of the brake compresses the colla: 
of the recoil cylinder. And these collars, upon afte: 
ward expanding, send the liquid back into the cyli: 
ders, thereby bringing the piece back to battery. B: 
means of a combination of handwheel, pulleys an: 
gearing the necessary inclination is given to th: 
piece with so much the more facility in propo: 
tion as the howitzer is more perfectly balanced. It i 
possible for one man alone, in 30 seconds, to var) 
the inclination from + 5 degs. to + 35 degs.—th 


WITH THE AXIS OF THE HOWITZER. 
extreme limit of elevation. Direct pointing is ef- 
fected by means of a sight hole formed in the dome, to 
the left of the embrasure. This hole is horizontal 
and provided with a muzzle sight. The hermetical 
closing of the embrasure is assured by an elastic joint 
enveloping the extremity of the sheath operatively 
connected with the recoil device. The center of oscilla- 
tion of the sheath, recoil brake and howitzer as a whole 
comprises two connecting rods of which the upper 
carries a stud that enters the sheath in the direction 
of the axis of rotation. In this way the carriage is 
rendereé entirely independent of the dome, and it 
is impossible for the firing to be arrested as a con- 
sequence of the distortions that this latter part might 
undergo. The portion of the dome in contact with 
the elastic joint is a segment of a sphere hollowed 
out and polished. The front extremity of the sheath 
is completed by a bronze piece containing a recess in 
which is placed the elastic material. 

The intermediate deck contains the counterpoise 
that serves to balance the carriage, and also a wind- 
lass for the dismounting and remounting of the how- 
itzer. A trap door affords communication through a 
ladder with the story below. A niche formed in the 
masonry permits of the inspection and dismounting 
of the parts that produce the rotary motion. 

The apparatus for effecting the rotation of the 
barbette, ventilating the chamber and hoisting the 
ammunition are placed in the lower story. Four 
men working at the windlass are capable of effecting 
one complete revolution of the barbette in less than 
thirty seconds. Upon the shaft of the windlass there 
is a circular box with graduated disks that permits 
the men to keep track of the position of the shield 
with respect to the cardinal points. 

It is easy, after each shot, which is always followed 
by a closing of the embrasure, to bring the barbette 
back to the preceding position. Ventilation is pro- 
duced by two ‘ans, one a blowing and the other a 
suction apparatus. The first revolves with a greater 
velocity than the second, in order to maintain a slight 
excess of pressure in the chamber and to prevent, as 
far as possible, the smoke from re-entering the barbette 
after the breech of the howitzer has been opened. The 
hoist which is designed for raising the ammunition 


from the lower to the upper story is operated by 
means of a winch. 
Communication between the three decks is as- 


sured by means of four speaking-tubes. One of these 
puts the howitzer chamber in communication with 
the second deck, another this same chamber with th« 
lower deck, another the second deck with the lower 
one, while the last puts the superintendent of the 
roller track in communication with the crew of the 
windlass. 
The glacis plate is embedded in concrete, and is 
of hard iron cast in the form of a shell. It is com- 
posed of five voussoirs. Each segment is reinforced 
in its center by a strong internal feather. The junc 
tions of the various segments are effected through in 
ternal flanges with grooves. ’ 
Such a barbette is evidently capable of rendering 
the greatest services, its arrangement permitting 0! 
firing a shot even should the shield become serious!) 
damaged. Upon the whole, there is scarcely any 
thing but the entrance of a projectile through the em 
brasure that can put the gun out of action, and such 
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a danger can be avoided by keeping the embrasure 
closed as long as possible, and turning it toward the 
enemy only just long enough to fire a shot.—For the 
above particulars and the illustrations we are in- 
debted to La Nature. 


STIRLING BOILER-TUBE CLEANERS. 


Tue Stirling Boiler Company has recently intro- 
duced several types of boiler-tube cleaners, which we 
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edge of the seat. The carbureter used is a genuine 
imported Longuemare, the very best on the market. 
The motor is a close copy of the De Dion, and it, to- 
gether with most of the other parts of this little run- 
about, is made by the Covert Company. The motor and 
transmission are clamped to the frame in such a 
way that by loosening a few bolts they can easily be 
shifted backward or forward, for the purpose of tight- 
ening the chains. The automobile is provided with a 
spur-gear differential and suitable band brake. Among 
light-weight machines of this type, it will be hard to 


STIRLING BOILER-TUBE CLEANERS. 


illustrate herewith from Engineering. Figs. 4 to 6 
show a dished scraper for roughing out scale, Figs. 7 
and 8 a milled washer for hard scale, and Figs. 9 and 
10 a tube cleaner used for ordinary deposit. 

These cleaners are worked by chain attachment opet- 
ated usually from the shaft of an improvised windlass 
placed in the drum and driven by hand from the ex- 
terior. An electric motor is sometimes used. For 
hard scale, lime sulphates, etc., a turbine scraper is 
provided. This is sbown in section in Fig. 11 and in 


QUTSIDE 
view. 
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for roughing out 


Scale to be hnished. | 
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perspective abeve. The-turbine scraper is connected 
with a flexible tube and receives its water power from 
the feed-pumps at about 80 pounds pressure. This ro- 
tates the turbine, and the arms with the milled washers 
fiy out through the effect of centrifugal force, with the 
result that the scale is chipped off. This turbine works 
better on the company’s vertical tubes than on boilers 
with horizontal ones. Its weight gives it a traversing 
motion, and the scale falls freely down and does not 
jam or choke on the bottom as with horizontal tubes. 
\ Hooker’s joint, which may be seen on the turbine, 
enables it to take a slight bend on the tubes. The 
company has bored out tubes 14 feet long and 3 inches 
in diameter, and scaled up so that there was but one 
inch free hole. 


AN AMERICAN MOTORETTE. 


Ovr illustration shows a distinctly American de- 
sign of light-weight automobile, which is now being 
marketed by the B. V. Covert Company, of Lock- 
port, N. Y. 

The machine, though light, is strong and substan- 
tially built, and intended to carry two people over 
any ordinary road. The motive power is a light gaso- 
line motor that, at speeds ranging from 1.800 to 2,200 
revolutions per minute, develops 3 horse power. This 
is connected by a chain to the transmission gear, which 
is mounted on the forward part of the three-bar frame. 
on the opposite side of the center bar, and has its two 
friction clutches connected by chains to sprockets on 
the differential gear, situated on the back axle. Two 
speeds ahead are thus obtained, according as one or 
the other clutch is thrown in. A reverse gear can 
also be furnished if desired, although, to avoid compli- 
cation, the carriage is not regularly equipped with it. 

The motor is started by a crank, which is applied 
to the outer end of the transmission shaft. The car- 
riage is steered with the left hand, and the clutches 
thrown in or out with the right, by means of the short 
horizontal lever shown in the cut. The small handle 
on top of the steering post advances and retards the 
time of the spark, thus regulating the speed of the 
motor. Two small levers for controlling the carbur- 


eter are placed just behind the steering post at the 


find a neater and better constructed motorette, or one 
that is more simple in all its parts. The weight of 
the carriage complete is but 450 pounds. 


PERFECTING THE PRESS. 
By Turopore L. De VINNE. 


Books printed in 1801 cannot be commended as bet- 
ter than those printed in 1501, for there had been no 
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improvement in master printers and few changes in 
the old methods. The hand-press, said to have been 
improved by Blaeu, of Amsterdam, in 1601, was left by 
him about as slow as it was in the days of Aldus and 
Stephens. Its frame and platen were of wood, and 
its bed-rest for type was of stone. One pressman 
inked the type with a pair of leather balls, and was 
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The first noticeable improvement was made by Earl 
Stanhope, who in 1798 invented a hand-press entirely 
of iron which could property print one side of a large 
sheet at one impression. The mechanism was entirely 
his own, but the practicability of a large platen for the 
printing of one side of a sheet had been demonstrated 
by M. Pierres, of Paris, as early as 1786. The iron 
press lightened labor, but it did not increase produc- 
tion. In 1804 Konig, of Saxony, went to London with 
the model of an improved platen press intended to be 
self-inking, and to more than double the performance 
of the old hand-press. After many years of experiment 
he had to abandon all efforts to improve the old 
method of printing from two flat surfaces, but he was 
entirely successful in his method of printing upon a 
flat surface from a rotating cylinder. The machine so 
constructed was fairly tested on a book form in 1811, 
and was put in regular use on the London Times in 
1814. This machine was a turning point in printing, 
for it demonstrated the greater speed and merit of 
the cylinder movement. Konig had been materially 
helped in his experiments by many English inventors 
who developed his imperfect plans—of whom Bensley 
and Napier most deserve notice. The Konig and Bens- 
ley machine, which printed one side only of the sheet, 
was followed after a while by the double cylinder, 
which printed on the forward and the return move- 
ment of the form at the rate of 1,500 or 1,800 perfect 
copies in an hour. as well as on either side of the 
sheet, and with this performance newspapers had to be 
content for many years. 

Improvements in printing machinery would have 
been relatively ineffective if paper had not been pro- 
vided in larger sheets, of uniform thickness, and at 
lower price. In 1799 Louis Robert, of France, aided 
by Leger St. Didot, invented a machine for making 
paper in a continuous web. After the expenditure 
of much money in correcting its imperfections, the 
brothers H. and S. Fourdrinier, of London, made the 
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machine practicable in 1805, and it has ever since been 
used and known as the Fourdrinier machine. The 
high speed maintained on machines by all newspapers 
of large circulation depends quite as much on cheap 
paper and a continuous web as it does on the improved 
machinery for presswork. 

Fast printing machinery would have been imprac- 


THE COVERT 


followed by another, who pulled the bar four times 
to print on both sides a sheet seldom larger than 
19 by 24 inches. By hard labor the press could be 
made to produce seven hundred small sheets (requir- 
ing 2,800 pulls of the bar) in ten hours, but the aver- 
age performance was less. , 


RUNABOUT. 


ticable without cylindrical inking rollers made of 
glue and molasses, a material which had been used 
in the Staffordshire potteries for many years. Its 
adaptability for receiving and imparting ink or color 
was perceived by some unknown English printer, who 
induced the makers of cylinder presses to try the novel 
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compound, as rollers of leather and india rubber had 
Leen found ineffective Without the swift-moving com 
position roller there could be no inking of type on fast 
machines It was the slow, davbing movement of the 
old inking ball that made Konig fail in all attempts to 
quicken the hand-press and his first cylinder machine. 

\nother contribution to the development of book 
printing was the art of stereotype, made practicable 
by Karl Stanhope about 1804. Under the old condi 
tions a publisher did not dare to print a large number 
of copies of any book unless he would have quick 
sule. Books were bulky, and took up too much space. 
Consequently, the types for a first edition were dis 
tributed when they left the press; they had to be 
reset with renewed chances of error in the second 
edition. Resetting for two or more editions added 
largely to the cost of the book and limited its supply. 
The process first used, ktiown as the plaster process, 
served book printers fairly for types for about fifty 
years, but it failed for engravings, and was too slow 
and troublesome for daily newspapers. The practice 
of the art was brought to New York by David Bruce 
in I813, but the first book stereotyped in America 
was the Westminster Catechism, made by J. Watts & 
Co,, of New York, in June of the same year. The 
clay process of stereotyping, ruder but quicker and 
cheaper, met with small favor. The papier mache pro- 
cess, invented by Genoux, of France, in 1829, by which 
a mold of the type can be taken on prepared paper, is 
the process now preferred by all newspapers, but they 
refused it for many years. For the printing ot books 
all methods of stereotyping have been superseded 
by the more recent art of electrotyping, which was 
experimentally tried in New York as early as 1841 by 
Prof. Mapes, and was in general use in this city before 
1855. 

After Konig's failure to make a quicker platen press, 
foreign inventors gave up the platen movement as im 
practicable, but Isaac Adams, of Boston, took it up 
from a new point of departure and made it success 
ful. In 1827 he constructed the machine now known 
as the Adams power press. As first made it was a 
rude affair with frame of wood, and fitted for sheets 
o? small size, but it was afterward made of iron en 
tively, and enlarged and improved so that it could 
print a sheet, on one side only, of 30 by 40 inches, at 
the rate of 800 sheets an hour. Considering the larger 
surface printed, as well as its greater speed, the im- 
proved Adams press did in one day the work of ten 
hand-presses quite as well as it had been done before, 
for its provision for inking and exact register were of 
the best. For more than fifty years it was the ma 
chine preferred for book printing Nor is it yet out 
oi fashion. The Riverside Press has a large number 
in daily use 

In 1835 Harper & Brothers printed all their books 
on hand-presses, for they had no machines of any 
kind. The New York Sun was first printed on the 
hand-press. Two or three men, working strenuously 
in reliefs of fifteen minutes, were able to print about 
400 or 500 sheets in an hour on one side only. Greater 
production was impossible. As late as 1849 the firm 
ot Banks & Gould printed all its law books on the 
hand-press, but this was the last attempt in New York 
city to make it available for commercial bookwork. 
All New York daily newspapers before 1850, of the 
class of the Evening Post or the Courier and Enquirer, 
were large sheets of four pages only, for it was then 
better to have four large than eight smaller pages. 
Although the double-cylinder perfecting press, which 
printed on two sides at one operation, was then known 
and used, two cylinder presses were sometimes re 
quired—one to print one side and another to print 
the reverse side of the sheet. When each machine had 
quick feeders it was possible for the two to produce 
3.500 impressions in an hour, but the average per 
formance was not so large. This product was too small 
for any paper with increasing circulation. Forms had 
to go to press early, to the shutting out of news, and 
finish late, to the annoyance of subscribers. The old 
morning paper pressroom was a Babel of confusion, 
for the work of printing was seriously impeded by 
feeders and paper-folders, who were often in the way 
of the pressman 

A successful attempt to increase production was 
that of R. Hoe & Co., who, in 1847, invented a rotary 
press with four impression cylinders, which turned 
out four papers, printed on one side, at every revolu- 
tion of the central cylinder that contained the form 
of type. The secure fastening of movable type on the 
curved surface of the central cylinder was accom- 
plished by a simple and effective method Machines 
with six, eight and ten impression cylinders were after- 
ward made, which produced from five to twelve thou- 
sand impressions in an hour. Each cylinder required 
a separate feeder. For many years this press had 
its popularity First used on the Philadelphia Ledger 
in 1847, it soon found its way to New York, London, 
and Paris. Although it increased performance largely, 
it did not overcome all the difficulties. A second 
rotary machine was needed to print the paper on the 
second side, and the folding of the papers had to be 
done by the old method 

In the first World's Fair, held at London in 1850, 
Thomas Nelson, of Edinburgh, exhibited as a mechan- 
ical toy (for he and the public regarded it as nothing 
better) a little cylinder printing machine, which 
printed at one operation, from an endless roll of paper, 
a small handbill on both sides. The feasibility of a 
larger machine was not appreciated by European 
press-builders, but the principle was successfully util- 
ized by William Bullock, who, in 1865, was the first 
to make a machine which printed a large newspaper 
successfully on both sides of a continuous web of 
paper. This machine, which enabled the newspaper 
publisher to print 10,000 copies within an hour with- 
out the assistance of feeders, was regarded as a great 
improvement. Yet it had two serious defects, for it 
did not neatly deliver and could not fold the printed 
sheets 

The defects noticeable in the Bullock press and in 
rival rotary machines, then made by Walter, of the 
London Times, and Marinoni, of Paris, were fairly 
overcome in a new form of rotary machine first known 
as the web press, made by R. Hoe & Co., and first 
used by the Tribune in 1871, which printed from plates 
stereotyped in a curve at the rate of ten or twelve 


thousand copies in an hour, and piled the printed 
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copies, counted and folded, ready for instant aelivery. 
Its high speed was not its only merit. Feed-boys and 
fly-boys, counters and folders, were needed no more, 
and their withdrawal was a relief to the overcrowded 
pressroom. 

For the different requirements of an eight-page or 
a forty-page paper, the web press had to be recon- 
structed again on new lines. Two or more machines 
feeding separate rolls of paper were geared together 
(sometimes at right angles to save room) as one 
machine, but they kept time and pace exactly, and 
did perfect as well as rapid work. The last improve- 
ment in newspaper printing favors a greater compact- 
ness and directness, as shown in the Goss (straight- 
line) machine, which prints from four distinct rolls 
of paper that send out separate sheets on parallel 
lines, and unites them, after cutting, in folded copies. 

In 1870 a great change took place in the method of 
book printing. To receive a good impression from 
types it always had been thought necessary that paper 
must be dampened and made pliable before printing. 
As an aid to this good impression an elastic woolen 
or india rubber blanket was used for the impressing 
surface. When types only were printed, the dampened 
paper and elastic impression made strong easily read- 
able print, but this method that was good for types 
was bad for wood-cuts, in which shallow engraving 
was unavoidable. Elastic impression pressed surplus 
ink in the counters or depressions of the engravings, 
and seriously damaged the contrasts of light and shade 
made by the engraver. Printers of cards and circulars 
on dry and smooth paper already had proved that it 
was possible to print sharp lines clearly without damp- 
ening the paper, and the printers of books, following 
this lead, began to use calendered paper and to print 
it dry, with better effect on wood-cuts. The new 
method of printing compelled much greater care in 
the adjustment of impression on the type and wood- 
cuts, but it saved the expense of wetting the paper 
and of smoothing the sheets in the hydraulic press 
after impression. 

In 1880 the recently discovered art of photo-engrav- 
ing had been developed to such an extent that it was 
supplanting wood-cuts as illustrations in pictorial 
magazines and books. The counters or depressed sur- 
faces made by this process were so shallow that 
they could not be properly printed even on ordinary 
calendered paper. *aper-makers removed this objec- 
tion by covering a thin fabric of paper with a thick 
coating of whiting, which, after repeated calendering, 
left it with a surface as smooth as polished glass. 
On this coated paper it was possible for an expert 
pressman to bring out a delicacy from a relief plate 
almost equal to that made by photography or simple 
engraving, and consequently coated paper has been 
the fabric most approved for the printing of fine illus- 
trations. It was soon found that delicate lines and 
receding perspective were had at the expense of 
strength, for photo-engravings as first made were 
weak and monotonous. 

The engraver on wood, whose art was threatened 
with extinction, had to be recalled to burnish and 
touch up the weak spots of feeble half-tone plates.— 
From The Nineteenth Century, G. P. Putnam’s Sons. 


TENT-GROWN CROPS, 

No country in the world has made such remarkable 
strides in agricultural improvements as the United 
States in the past quarter of a century; but one is 
at a loss sometimes which to admire most, the inven- 
tive genius displayed in overcoming soil and climatic 
difficulties, or the organizing ability shown in bring- 
ing vast empires under cultivation. Irrigation has 
been as ingenious, as costly, in its application, and 
soil cultivation has been marked by the development 
of original theories and experiments as much as by 
uny adoption of scientific intensive system. Mammoth 
glass houses have been constructed, under which flow- 
ers, fruits and vegetables are cultivated in the winter 
to compete with the Southern products. But more 
ingenious even than this has been the cultivation of 
certain special crops under tents. 

The California orange growers first demonstrated 
the value of tents for crops. In order to protect their 
ripening fruits from the frost they erected tents of 
light canvas over the trees, and under this covering 
the element of danger was entirely eliminated. Florida 
orange growers soon adopted the same plan, and to- 
day it is no unusual thing to see numerous tents scat- 
tered throughout these States, with ripening oranges 
hanging pendant from the tree branches underneath. 

But what applied to orange culture could with equal 
success be made to do for other crops as far north 
as Washington. Lettuce, radishes and other semi- 
hardy products are now raised under canvas in the 
winter season. A very slight protection is all that is 
needed to shield these plants from frost. and a piece 
of stout canvas, properly placed over the plants, 
answers the purpose almost as well as glass. Thus 
it is that the traveler through many of the farming 
districts views rows of white caps in the fields. Un- 
derneath these little canvas tents there are growing 
plants for our winter tables. 

Probably one of the most remarkable instances of 
tent-grown crops, however, is that of Sumatra tobacco 
cultivation in Connecticut. In Tariffville, in that old 
New England State, one of the triumphs of American 
agriculture has been accomplished in the past two 
years. By utilizing the tent method the tobacco farm- 
ers have been able to raise Sumatra tobacco of as 
good quality as any imported from the Far East. 

It has always been considered impossible to produce 
the fine Sumatra tobacco used for cigar wrappers out- 
side of Sumatra or its adjacent islands. Experts at 
Washington have imported Sumatra seed to this coun- 
try and planted it in Florida and other Southern 
States, but the best they could do was to produce a 
very cheap, inferior grade of Sumatra leaf. No one in 
the trade ever attempted to "ass this domestic Sumatra 
for the imported. 

Our imports of Sumatra leaf have annually amounted 
to six and eight million dollars, the price when entered 
at our ports being one dollar a pound. There is also 
a duty of $1.85 per pound, making Sumatra wrappers 
very expensive luxuries. Last year a small crop of 
Sumatra tobacco leaf was raised under cheese-cloth 
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tents in Connecticut which proved to be as good as 


any imported. Since then a crop of nearly 10,000 
pounds of this tent-grown Sumatra has been raised 
near Tariffvilie, and the experts of the Washington 
Agricultural Bureau have declared that the leaf is as 
fine as the imported Sumatra. It is now believed that 
within a year or two the Connecticut growers will be 
able to raise all the Sumatra tobacco needed for wrap- 
pers, and that the imports will be seriously affected. 
This successful experiment, in completely altering the 
nature of the plants by raising them under canvas, is 
another illustration of what brains will do when ap- 
plied to agriculture. The canvas tents not only pro- 
tect the cultivated plants of the farmers from the 
frost on cold nights, but they also regulate the moist- 
ure. Paradoxical as the statement may seem, the 
canvas covering both holds and dissipates moisture. 
When the dews are heavy at night the tent keeps it 
from reaching the plants sheltered, and hence where 
moisture is too great for certain plants it benefits them 
in this way. If placed over the plants when the 
ground is moist, the canvas tent keeps the sun from 
absorbing the surplus moisture, and thus by holding 
what is in the ground it prevents a drought from in- 
juring the crops thus protected. Small tents of cheese- 
cloth caps are now used by market gardeners in hot, 
dry summers to shelter their crops from the sun in 
the middle of the day as well as to protect them from 
frost on cold autumn and early spring nights. 
Greorce E. 


TRADE NOTES AND RECIPES. 


Water-Soluble Paris Blue.—Water-soluble Paris blue 
is known to be employed as an excellent substitute of 
ultramarine for the production of laundry-blue es- 
sences, blue ink, stamped-pad colors, telegraph-type 
colors, copy papers and copy print colors, and it may, 
therefore, be interesting to know the mode of manu- 
facture of these handsome blue colors, whose produc- 
tion is exceedingly inexpensive owing to the prevail- 
ing low prices of prussiate of potash. 

Dissolve 217 kilos of prussiate of potash in 800 
kilos of hot water and bring the whole to 1,000 liters. 

Likewise, dissolve 100 kilos of ferric chloride in 
water and bring the solution also to 1,000 liters. 

To each of these solutions add 2,000 liters of cook- 
ing salt or Glauber’s salt solution saturated in the cold 
and mix well. 

The solutions thus prepared of prussiate of potash 
and ferric chloride are now mixed together with stir- 
ring. 

Allow to settle and remove by suction the clear 
liquid containing undecomposed ferrocyanide of potas- 
sium and Glauber's salt; same is kept and used for 
the next manufacture by boiling it down and allow- 
ing the salts to crystallize out. 

The percentage of ferrocyanide of potassium is esti- 
mated by analysis and for the next production pro- 
portionally less is used, employing that obtained by 
concentration. 

After siphoning off the solution the precipitate is 
washed with warm water, placed on a filter and washed 
out on the latter by pouring on cold water until the 
water running off commences to assume a strong blue 
color. The precipitate is then squeezed out and dried 
at a moderate heat (40 deg. C.). 

The Paris blue thus obtained dissolves readily in 
water and can be extensively employed in a similar 
manner as indigo-carmine.—Oesterreichische Farben 
und Lack Zeitung. 


To Clean Quilts.—Quilts are cleaned by first wash- 
ing them in luke-warm soap suds, then laying them 
in cold, soft (rain) water, leaving them therein over 
night. On the next day the covers are squeezed dry 
as far as possible and hung up; the ends in which 
the moisture is wont to remain for a long time must 
be repeatedly squeezed out from time to time. 

It is very essential, above all, to beat the quilts thus 
drying frequently with a smooth stick or board. This 
will have the effect of swelling up the wadding, and 
preventing it from felting. Furthermore, the quilts 
should be repeatedly turned during the drying from 
right to left and also from top to bottom. In this 
manner the unsightly yellow streaks, often remaining 
behind after the wash, are avoided.—J. Niemeyer, in 
Die Flecke. 


Fumigating Candles with Carbolic Acid.— 


Wintergreen oil ...... rT 1 


Phenol, crystalliaed 100 
Water. 


Dissolve the saltpeter in the water, stir the solu- 
tion together with the powdered charcoal and dry. 
Then add the tragacanth powder, also the wintergreen 
oil and the phenol, and prepare from the mixture, by 
means of a tragacanth solution containing 2 per cent 
o* saltpeter, a mass which can be shaped into candles. 
—Neueste Erfindungen und Erfahrungen. 


Finish for Ourtains—A good finish for curtains is 
obtained by the use of a mixture of wheat starch 1 
part, corn starch 1 part, and good white talcum 1 
part. 
First stir the starch with a little water to a thick 
paste, rubbing up all the lumps; then add the neces- 
sary quantity of water and, with constant stirring, the 
talcum: allow this mixture to boil up quickly, add 
water to obtain the right consistency and enter the 
curtains in this mass as hot as possible. 

Naturally the taleum does not dissolve in water, 
but it combines with the starch or is fixed mechanically 
with the starch on the fabric, whereby the curtains 
assume the feel and looks of new ones.—Faerber und 
Waescher. 

Production of Mother-Pearl Gloss on Gelatin Foil.— 
The aqueous gelatin solution, according to the patent 
of G. A. Poussole, Paris, is mixed with ammonium 
bromide, and the product obtained after drying - 
dipped into a silver nitrate solution, whereupon the 
gelatin is dried again. subsequently dipping it in a 
clear collodion solution ani drying once more.— 
Neueste Erfindungen und Erfahrungen. 
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June 14, 1902. 


TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


Trade Conditions in Guatemala.—The opportunity 
for the introduction of American goods into Guate- 
mala was never so good as at present. Our shoes and 
haberdashery are constantly in demand, while other 
articles of United States manufacture are sought. The 
jusiness houses here, while partially yielding to these 
neessant demands, say that the conditions imposed by 
United States firms will not permit them to handle 
\merican goods exclusively, although they freely ac- 
knowledge their superiority. A general complaint is 
that American houses will not send representatives 
tc show their goods. 

The catalogue or circular system of advertising does 
not appeal to the dealers of Guatemala unless the 
voods be already known. I have no doubt that an 
actual display of American goods would win an order 
where a catalogue or other printed advertisement 
would not be noticed. This has been recently demon- 
strated in the matter of shoes. Numerous display 
cards showing the perfect style of our shoes had been 
sent to dealers here, but with no good results. A 
iew months ago, a representative of one of our large 
Western houses arrived in Guatemala and displayed 
his wares for inspection. His success was a complete 
surprise to him, and he informed me that, in future, 
he believed his orders would be increased. The same 
is true of other articles. Many houses in the United 
States write the consul, inclosing a sample of their 
goods, with the polite request that he hand it to one 
of the leading business houses dealing in that particu- 
lar line. While every consular officer in the service 
feels a degree of pride in having goods of American 
make come into his territory, he may not have enough 
technical information as to cotton fabrics, hardware, 
paints, oils, varnish, etc., for his recommendation of 
the goods to be accepted. Dealers usually know what 
they want and know also the quality of the articles 
presented for their inspection. 

While all concede the superior quality of American 
machinery, the universal complaint is that it is too 
delicately and intricately constructed, and necessitates 
the importation of a machinist to operate it. It is 
said that the smaller appurtenances, together with 
rivets and bolts, come singly, and that the ineffi- 
cient American packing usually causes a breakage of 
these parts, which must be supplied before the ma- 
chine can be cperated, necessitaing a delay of months. 
On the other hand, the people say that European ma- 
chinery is so simply constructed that almost anyone 
can operate it after it has been put together; that the 
smaller parts come in duplicate, and if one is lost or 
broken no delay in sending for another is necessary. 

United States flour is universally used, being im- 
ported from San Francisco by the Pacific Mail steam- 
ers. 

The threadbare complaint against American pack- 
ing is reiterated by local dealers as one of the draw- 
backs to our trade. While in some cases their criti- 
cism is just, I can say that we are improving. I have 
seen some American packing that will compare favor- 
ably with the French, which is most artistic and prac- 
tical. The French use a light wood for cases, which 
are then wrapped with burlap. This is an advantage 
to the importer, as the freight and tariff are esti- 
mated on the gross weight. The American shipper is 
said to use heavy material for packing cases. 

The tax on United States tobacco is prohibitory, and 
all tobacco is imported into Guatemala from the 
neighboring republics, there being a treaty between 
Salvador, Costa Rica, Nicaragua, Honduras, and Guate- 
mala for the free exchange of natural products. 

In the matter of stationery, cheapness rules the 
market; and this, with the credits granted by Euro- 
peans, wins the trade for them. Credits for six and 
nine months are freely given, after which time 6 per 
cent interest on the account is charged. 

The proprietor of the leading furnishing house in 
Guatemala tells me that American dealers are too in- 
dependent and do not always keep their promises. 
This man, however, buys many American goods and 
has ordered a large line of shoes. He says that any 
advice offered as to packing is regarded as an at- 
tempt to interfere with the business of the exporter. 
Since shippers, as a rule, have never been in this 
country and therefore can have no knowledge of the 
peculiar system of handling goods, the wishes of the 
buyer shouid be law in this regard. The goods are 
lowered from the ship to the lighter and are often 
roughly handled. The same process is repeated in 
taking the goods from the lighter to the pier. 

The sons of German business men shipping to this 
country come over and take a place with some firm 
here and remain for two or three years. They thus 
become acquainted with conditions of trade as well as 
with the manner of catering to it. Their knowledge of 
the wants of the natives is one of the reasons why 
German goods control the market. The representatives 
of European houses make almost any concession to 
obtain orders. They conform to the style demanded, 
cut the goods in any lengths, or manufacture any pat- 
tern to suit the local trade. Until American manu- 
facturers meet these conditions, their competitors will 
control the commerce of these countries. 

It would be an advantage for local dealers to buy 
from American houses direct, saving the commission 
charges—5 per cent.—James C. McNally, Consul-Gen- 
eral at Guatemala. 


Bicycles in Persia—About seventeen years ago a 
Mr. Stevens, an American traveler, on his bicycle tour 
round the world, stayed some months at Teheran. 
That was the first exhibition of this mode of traveling 
witnessed in Persia, and it caused a good deal of 
curiosity and amusement among the people. His late 
Majesty, Naser-ed-din, Shah, and his court examined 
the bicycle in the palace and were much interested in 
Mr. Stevens’ riding performance and his account of 
his travels. 

Since that time other persons have visited Teheran 
on similar expeditions: and private individuals, resi- 
dent in the city, have imported machines for their 
own use, so at the present time the bicycle has become 
one of the recognized methods of locomotion. 

The conservatism of habit is much stronger in East- 
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ern than in Western lands. The bicycle, under the 
most favorable conditions, is not a very dignified 
method of traveling, and in this country it has been 
looked upon as something mean and contemptible. It 
has, moreover, had to enter the lists against fascinat- 
ing rivals—the beautiful Arab and Persian horses. 
However, utility and economy are now, with certain 
classes, questions of more pressing importance than 
formerly, and prejudice has given place to a more 
liberal and enlightened opinion; and those who pre 
viously opposed the introduction of the bicycle have 
come to appreciate its value as a substitute for the 
more expensive horse. 

The roads in and about Persian towns are perhaps 
not the best that could be devised, but the unpleasant 
features are being gradually removed. The roads 
which have been constructed by foreign capital to con- 
nect large centers of commerce are excellent. 

The increase in the number of bicycles within the 
last five years and the large demand for them show 
that they fill a decided want; yet one rarely finds them 
for sale, and I have no doubt, if a stock could be put on 
the market, that a considerable business would be 
done. 

The American machines, on account of the combina- 
tion of lightness and cheapness, strength and dura- 
bility, appear to be best suited for the country. Those 
of English manufacture are too dear. I am not in a 
position to recommend any particular make, but those 
that move with the least friction and exertion, and 
are simple in their parts and mechanism, would be 
preferred for the general-trade. 

If American enterprise be energetic enough to enter 
this open door, it might lead to trade expansion in 
other directions. Hitherto, we have been content to 
supply a few articles through subsidiary channels, and 
have not reaped the reward of the commendation the 
goods have earned.—John Tyler, Vice-Consul-General 
at Teheran. 

Almonds and Raisins at Malaga.—For the informa- 
tion of importers of almonds and raisins in the United 
States, as well as of the growers of those products, I 
have to report that the stock of Jordan almonds in 
this market is virtually exhausted. There are, per- 
haps, a few hundred boxes still to be had, but it would 
be impossible for any exporter to fill a large order for 
bona fide Jordans. The crop of 1901 amounted to about 
80,000 boxes, and these have virtually ail been mar- 
keted in the United States and London at prices rang- 
ing from $6.50 to $8.25 per box of 25 pounds. 

The prices of Jordans for the past two years have 
been higher than ever before known, and, unless Cali- 
fornia succeeds in producing these almonds, there is no 


reason to believe that the prices will fall, as the de- 


mand is always steady. 

There are a few thousand boxes of Valencias on hand, 
but these will probably be marketed within the next 
sixty or ninety days. 

The comparative prices of Jordans and Valencias f. o. 
b. Malaga for this year and last year at the present 
season are: 

1901. 1902. 


In the matter of Malaga raisins, it may be stated 
that all the clusters of last year’s crop have been mar- 
keted. There are still ample stocks of London layers, 
however, the current price of which is 80 cents per 
box f. o. b. Malaga.—Benj. H. Ridgely, Consul at 
Malaga. 


Shipbuilding in Japan.—Consul S. S. Lyon transmits 
from Hiogo (Kobé), April 25, 1902, a clipping from the 
Kobé Herald, an English journal at that port, reading 
as follows: 

The orders which have just been placed in the hands 
of the Nagasaki Dockyard and Engine Works and the 
Kawasaki Dockyard Company, Limited, by the Nippon 
Yusen Kaisha and the Osaka Shosen Kaisha, serve 
to remind the resident of the rapid development of 
the shipbuilding industry in this country, while at 
the same time affording evidence of the growth of the 
country’s mercantile marine. The order placed with 
the first-named yard is for four large steamers of 
6,000, 5,400, 2,500 and 1,800 tons, respectively, the 
larger vessels being intended for the Japan Mail 
Steamship Company's European and Australian lines. 
Nor is the Osaka Shosen Kaisha in a different position. 
This enterprising company also has found it necessary 
to order new vessels and has found it economical to 
order them in this country instead of from abroad. 
The fact is worthy of note, for it is the first time in 
the history of the country that orders for eight ocean- 
going steamers have been in hand at one time. This 
may, we trust, be held to indicate that the shipping 
and shipbuilding industries are in a healthy and pros- 
perous state. 

The contrast between the condition of the local 
shipbuilding trade now and that of a few years back 
is a striking one. Perhaps the first real impetus given 
to private shipbuilding here was due to the enterprise 
of the late Mr. E. C. Kirby, at whose yard at Ono- 
hama—the plant of which was subsequently removed 
to Kure—one large cruiser and several smaller gun- 
boats and steamers were successfully launched. Since 
then the yards at Kawasaki, Osaka, Ishikawajima, 
Uraga and Nagasaki have taken up thé work vigor- 
ously and demonstrated beyond possibility of cavil 
their ability to turn out ocean-going craft and large 
river steamers of the highest standard. With the pro- 
ductions of Osaka and Kobé shipbuilding establish- 
ments trading regularly on the Yangtze, and 6,000-ton 
liners from the Nagasaki Shipbuilding and Engine 
Works making record voyages between Seattle and 
the Orient, and others running regularly between home 
ports and London, there is no longer room for surprise 
in viewing Japan-built steamers. There is no doubt 
that with the opening up of additional lines in the 
China and Japan seas, sufficient work for local ship- 
builders will be forthcoming for some years to come, 
and it is therefore unlikely that they will enter into 
serious competition in the near future with shipbuild 
ing yards in Shanghai, Hong Kong and Singapore. The 


* These prices are for the grade most in demand, that known as “ con- 
fectioners,"’ They do not have reference to the fancy grades, 
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home demand seems likely to engage their activities 
for some years yet, though the presence of a 700-ton 
steamer for the Shanghai customs on the stocks at 
Kawasaki may be held to belie the prediction. This 
steamer, by the way, is to be launched next month, 
and the event will serve to signalize that although 
Japanese shipbuilders may have quite enough to do in 
the near future to meet the home demand, a young 
rival has entered the lists against the great ship- 
building concerns of the West; and this in itself is 
no small credit to the nation, which is already able 
to plume itself upon having accomplished more in a 
generation than any other people in Asia or in the 
South Seas, and as much, relatively, as the American 
and English peoples whose homes are on the Pacific 
slope. 

Pineapples in the Bahamas.—The pineapple crop is 
ripening fast and shipments of the fruit are now being 
made. It will all be sent to the United States. The 
crop is smaller than the average, though the fruit it- 
self is of good quality. It is estimated that in quan- 
tity it will not exceed, say, 60 per cent of last year’s 
crop. As prices are now ruling, it will not bring over 
80 per cent of last year’s value. The average number 
of pineapples shipped from the Bahamas is about 
6,000,000 per annum, worth some $250,000 or $275,000. 
The falling off this year, both in quantity and value, 
means a serious loss to the planters of this colony and 
a certain loss to the trade of the United States, which 
takes the entire crop, selling the colonists goods in 
exchange. It is estimated that from sixty to seventy- 
five cargoes of the fruit will be carried to the United 
States in small, swift American schooners, which will 
earn from $40,000 to $50,000 as charter money. 

The pineapple industry is developing new life, de- 
spite the threatened competition in the near future 
from Cuba and Porto Rico, and the plantations are be- 
ing extended. So great is the demand for new plants 
and so inadequate the supply that the colonial legis- 
lature has just passed an act imposing an export duty 
on the plants of $1.20 for the first hundred and of 
$2.40 per hundred for all above that number. Pine- 
apple tops and slips are included in the term plants. 
An order for 170,000 dozen plants was lately received 
from Cuba. This act seemed necessary, as the ship- 
ments of the plants to Cuba and Florida were becom- 
ing very large. 

The proprietors of canning factories here are much 
concerned over the apparent intention of our customs 
authorities to consider all pineapples put up in tin 
cans, with ever so small a quantity of sugar, as “pre- 
served” fruit, liable to duty at 1 cent per pound and 
35 per cent ad valorem. The canned fruit from this 
colony has heretofore been classified as “fruit in its 
own juice,” and as such has been dutiable at 1 cent per 
pound and 25 per cent ad valorem. The new ruling, 
if it prevails, will increase the duty by 10 per cent, 
and, in the opinion of local packers, will seriously in- 
jure their business. Nevertheless, in spite of the un- 
certainty that prevails on the subject, I think about 
the usual quantity of fruit will be canned during the 
present season. The shipping and canning season cov- 
ers the three months of May, June, and July.—Thos. 
J. McLain, Consul at Nassau. 

Opening for Automobiles in Japan.—Consul C. B. 
Harris, of Nagasaki, under date of March 17, 1902, 
writes: * 

It is likely that a cheap automobile, holding one 
person, to take the place of the jinrikisha (made of the 
same width), would find a ready sale in Japan. There 
were, on the first of April, 1901, 206,848 jinrikishas in 
use in the Empire, 193,249 being made for seating one 
person and 17,339 for two. 

The United States Consul-General at Coburg, Ger- 
many, calls attention to the fact that the general 
traffic manager of the Roumanian State railroads has 
issued an order by which 350 locomotives are being 
so altered or converted that in future they will use 
petroleum refuse mixed with a small amount of char- 
coal as fuel. The machines in use on these roads are 
to be altered in the near future and this new kind of 
fuel is to be used solely.—Oliver J. D. Hughes, United 
States Consul-General. 

Demand for Automatic Fillers in Toronto.—Under 
date of May 6, 1902, Consul E. N. Gunsaulus, of Tor- 
onto, writes: 

I am in receipt of an inquiry from the Grant-Ham- 
ilton Oil Company, Ltd., of this city, for information 
relative to the names of manufacturers of automatic 
fillers, suitable for oils and other liquids; that is, a 
filling apparatus which shuts automatically when the 
package is full. The firm will be pleased to receive 
any information from makers of or dealers in such an 
appliance. 

Opening of Argentine Ports to Live Stock.—Minister 
Lord transmits from Buenos Ayres, February 21, 1902, 
copy of a note from the Argentine Government re- 
lative to the importation of United States live stock 
into the Argentine Republic. A decree issued Febru- 
ary 17, 1902, it is stated, rescinds the prohibition to 
import live stock from Great Britain or from countries 
which have their ports open to importations from the 
United Kingdom. The United States is included among 
the countries to which the above mentioned decree re- 
fers. 


* In auswer to inquiries from the manager of a New York firm, to whom 
the original letter has been forwarded. 


INDEX TO ADVANCE SHERTS OF CONSULAR 
REPORTS. 

No. 1351. May 26.—Patés de Foie Gras in France—Trade of the 
Congo Free State in 1901—Copyright Law for Siam. 

No. 1352. May 27.—Production of Sugar in Sergipe, Brazil—Coin 
age of Silver in Venezuela, 

No. 1353. May 28.—Trade of Manchuria. 

No. 1354. May 29.—Trade of Barcelona in 1901—*Demand of 
Automatic Fillers in Toronto, 

No. 1355. May 31.—Coal at Viadivostock -Belgian Experiments 
in Matches Withont Phosphorus, 

The Reports marked with an asterisk (*) will be published in the Scren- 
TIFIC AMERICAN SUPPLEMENT. Interested parties can obtain the other 
Reports by application to Bureau of Foreign Commerce, Department of 
State, Washington, D. C., and we suggest immediate application before the 
supply is exhausted, 
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FORMULAS. 


Tooth Powders and Pastes 


Continued from SurrLesent No, 187%, page 23108.) 


SELECTED 


CH 200 ounces 
Orris root P én 100 ounces 
Bergamot oil ........ 1 ounce 
Lemon oil 4 ounces 
Neroli oil ‘ 1 ounce 
(GE) 2 ounces 

21. Wood charcoal ..... eonesesée 30 ounces 


22. Sirup of 33 deg. B. 38 ounces 
Cuttle bone 200 ounces 
Carmine lake 30 ounces 
Eng. oil of peppermint .......... 5 ounces 

23. Red coral ...... ; 50 ounces 

« Cinnamon 12 ounces 


Cochineal 6 ounces 
Honey ..... 125 ounces 
6 ounces 


Then, after allowing them to stand for 24 hours, put 
in the honey, the coral and the cinnamon. When all 
the effervescence has ceased, which happens in about 
48 hours, flavor with essential oils to taste. 


24. Well-skimmed homey ............ 50 ounces 
Syrup of peppermint ............ 50 ounces 


Sal ammoniac 12 ounces 
Cream of tartar 12 ounces 
Tincture of cinnamon 3 ounces 
Tincture of cloves . 3 ounces 
Tincture of vanilla 3 ounces 


25. Cream of tartar ...... 120 ounces 


Cochineal ... 80 ounces 


Make to a thick paste with honey or sugar. 
Precipitated chalk ...... 250 ounces 


7 ounces 


Tincture of myrrh 7 ounces 


-Soap Maker and Perfumer. 


Cleansing Soap or Paste.— The following is excellent: 


White soap, rasped or shaved..... 12 parts 


Dissolve the soap in the water, and when it cools 
down somewhat, to the solution add the ammonia 
water. Pour the solution into a flask of sufficient 
capacity (or holding about three times as much as the 
mixture) and add enough water to fill it about three- 
quarters full. Shake and add a little at a time, under 
active agitation, enough benzine to make 100 parts. 


This constitutes the stock bottle. To make up the 
mass or paste put a teaspoonful in an 8-ounce bottle 
and add, a little at a time, with constant agitation, 
benzine to about fill the bottle. This preparation is a 
rapid cleaner and does not injure the most delicate 
colors. 
The following is also good: 
Good bar soap, shaved up......... 165 parts 
Ammonia water 45 parts 
Benzine sing «ante 190 parts 


Water sufficient to make. 1,000 parts 


Dissolve the soap in 600 parts of water by heating in 
the water bath, remove and add the ammonia under 
constant stirring Finally add the benzine, and stir 
until homogeneous, and quite cold. The directions to 
go with this paste are: Rub the soap well into the spot 
and lay the garment aside fora half hour. Then, using 
a stiff brush, rub with warm water and rinse. This is 
especially useful in spots made by resins, oils, grease, 
et Should the spot be only partially removed by the 
first application, repeat National Druggist. 


For Falling of the Hair. 


CIMCNOMA 1 part 
Tincture rosemary ............... 1 part 
Tincture jaborandi ....... 
Liquid Dentifrice. 

Carbolic acid (pure)........... 2 ounces 
Glycerin 1,260 deg 


drachms 
drachms 
drachm 
ounces 
ounces 


Oil wintergreen cy 

Oil cinnamon 
Powdered cochineal 
Distilled water cae 
Dissolve the acid in the glycerin with the aid of a 
gentle heat and the essential oils in the spirit; mix 
together, and lastly add the water and cochineal, then 


let the preparation stand for a week, and filter.—B. 
and C. Drug. 
Ink for Writing on Glass, -— 

35 parts 
Water .... 250 parts 


Dissolve the resin and the methylene blue in the 
alcohol and mix with the water in which the borax 
has previously been dissolved.—Pract. Drug. 


SCIENTIFIC 


VALUABLE BOOKS 
COMPRESSED AIR, 


Its Production, Uses and Applications. 


By GARDNEK D. HISCOX, M.E., Author of ** Mechanical Movements, 
Powers, Devices, ' etc., etc. 
Large 8v0. 820 pages. 545 illustrations. Price, 5 in cloth, 6.50 in 
alf morocco. 

A complete treatise on the subject of Compressed Air, comprising its 

hysical and operative properties from a vacuum to its liquid form. Its 
hermodynamics, compression, transmission, eapansion, and its uses for 
power purposes in mining and engineering work , pneumatic motors, shop 
tools, air blasts for cleaning and painting. The Sand Blast, air lifta, 
pumping of water, acids and oils; aeration and purification of water sup- 
ply. are all treated, as well as railway propulsion, pneumatic tube trans- 
falssion. refrigeration. The Air Brake, and numerous appliances in which 
compressed air is a most convenient and economical vehicle for work— 
with air tables of compression, expansion and physical properties. 

This is a most comprehensive work on the subject o. Compressed Air, 
giving both the theory and application. 

Pe 4 special illustrated circular of this book will be issued when published, 
and it will be sent to any address on application. 


SIXTEENTH REVISED AND ENLARGED EDITION OF 1901 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 


15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth ; 6 in Sheep; $6.50 in Half Morocco, postpaid, 


This work has been revised and enlarged. 900 New Formulas. 
The work is so arranged as to be of use not only to the specialist, but to 
the general reader. It should have a place in every home and workshop. 
A cireular containing full Table of Contents will be sent on application. 

Those who already have the Cyclopedia may obtain the 


1901 APPENDIX. Price, bound in cloth, 31 postpaid. 


The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Octavo. 480 Pages. 300 lilustrations. Price $3 by Mail, Postpaid. 
Half Red Morocco, Gilt Top, S4. 
The most important book ever published on invention and discovery. 
It is as readable as a novel, being written in popular style. 
The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
n industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
tant features of the book, enabling the reader to refer at aglance to 
mportant inventions and discoveries of any particular year. The book is 
rinted with large type, on fine paper, and is elaborately illustrated wi 
engravings and is attractively bound. 


SCIENTIFIC 


AMERICAN BUILDING 
MONTHLY. 


Bound volumes contain many illustrations from photographs of the 
latest modern Dwellings .n various sections of the country, showing the 
best examples of interior and exterior architecture. Price 88 per vol- 
ume, covering a period of six months. The yearly subscription is 82.50. 
Single copies, ‘25 cents. The May, 1%, issue contains illustrations of 
Gardens and Porches of interest and value. 


MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it & wuweof the most 
attractive holiday books of the year. The illusions are illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
Stage illusions, fire-eating, sword-swallowing, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It is tastefully printed and 
bound. Acknowledged by the profession to be the Standard Werk on 
Magic. 8 pages. 42 illustrations. Price $2.50. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box. For the student, the amateur, the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 158 pages 
Electric Toy Making, MU pages ................ 
How to Become a Successful Electrician. 189 page: 
Standard Eectrical Dictionary, 682 pages 
Electricity Sin: plified, 138 pages 

ive volumes, 1,3)) pages, and over 450 illustrations. 
A valuable and indispensable addition to every library. 

Our Great Special Offer.—We will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver lettering, and in- 
closed in a neat folding box, at the Special Reduced Price of 00 
for the complete set. The regular price of the tive volumes is $7, 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER PD. HISCOX, M.E. 

This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large Svo. About 459 pages. Very fully illustrated. Price $3.00, 
post paid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, Jr.. Mem. A. L. Elec. Eng., and 
ARTHUR J. WEED, M.E. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply described, and then the actual construction of a half- 
horse power engine is taken up. 

First come directions for making the patterns: this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings It is profusely illustrated with beautiful engravings of the 
actual work in progress; showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine 

Dimensioned working drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers o 

Every illustration in this beok is new and original, having 

en made expressly for this work. 

Large 8vo. About pages Price $2.50, postpaid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, M.E. 


A Dictionary of Mechanical Movements, Powers, Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
Wlustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive fleld, for 
the use of Machinists. Mechanics, Inventors. Engineers, Draughtsmen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 

Large 8vo. #0 pages. 1.49 illustrations. Price $3. 


G#™ Full descriptive circulars of above books will be mailed free upon ap- 
plication. 


MUNN & CO. Publishers, 361 Broadway Ny. Y. 


AMERICAN SUPPLEMENT, No. 1380, 


June 14, 1909. 


Ta 


Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, 85 a Year. 


Sent by mail, postage prepaid, to subscribers in an» 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of Tue SurrLeMeENt, from th: 
commencement, January 1, 1876, can be had. Price 
10 cents each. 

All the back volumes of Tue SuppLemMENT can like 
wise be supplied. Two volumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

Comeinep Rates.—One copy of Screntiric AMERI 
CAN and one copy of Scientiric AMERICAN SUPPLEMENT 
one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 


MUNN & CO., Publishers. 361 Broadway, New York. 


TABLE OF CONTENTS. 
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Ill. CHEMISTRY.—Discovery of a New Element, Europium,... ...- Rib 
IV. ELECTRICITY.—The Power Plants of the Pacific Coast.—IL— 
By F. A. C. PERRIN £.—10 illustrations.. Re 


V. HYGIENE.—The Sanitary Methods to be Adopted after Floods.. 22118 


VL. MECHANICAL DEVICES.—Stirling Boiler Tube Cleaners.—2 
. 22121 


VIL. METEOROLOGY.—Dust Falls and Their Origin 
VIIL. MINING AND METALLURGY.—Occurrence and Distribu- 


tion of Corundum m North Carolina and Georgia.—By JOSEPH 
HYDE PRATT.—4 illustrations ose 


1X. MISCELLANEOUS, 
Consular Notes 
Selected Formule osees 
Statistics.—By CARROLL D. WRIGHT. 
The Romance of Pemmican.. me 
Trade Notes and Recipes.... 
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Experimental Phonetics.—By JOHN G. MCKENDRICK. 
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JUST PUBLISHED. 


Practical Pointers for Patentees 


Containing Valuabie Information and Advice on 
THE SALE OF PATENTS. 
An Elucidation of the best methods Employed by the Most Successful 
Inventors in Handling Their Inventions. 
By F. A. CRESEE, M.E. 152 Pages. Cloth. Price, $1.00. 

This is the most practical, up-to-date book published in the interest of 
Patentees, setting forth the best methods employed by the most success- 
ful Inventors in handling their patents. It is written expressly for 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity. and will save the cost of many expensive experiments 
as well as much valuable time in realizing from your inventions, It 
contains no advertisements of any description, and is published inthe 
interests of the Patentee alone, and its only object is to give him such 
practical information and advice as will enable him to intelligently 
handle his patent successfuliy, economically and profitably. 

It gives a vast amount of valuable information along this line that can 
only be acquired by long, expensive experrence in realizing from the 
monopoly afforded by a patent. Send for Descriptive Cireuwar. 


MUNN & CO., Publishers, 361 Broadway, New York 
The New Supplement Catalogue 


Just Published 
3 3 


A large edition of the SuprLementT Catalogue in which is con- 
tained a complete list of valuable papers down to the year 1902, is 
now ready for distribution, free of charge. The new Catalogue is 
exactly like the old in form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each, to any part of the world, The Catalogue 
contains 60 three-column pages and comprises 15,000 papers. The 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in many text- 
books published. Write to 


MUNN & CO., Publishers, - 


for the new Catalogue, 


361 Broadway, New York, 


SATENTS! 


MUNN & CO., in connection with the publication 
of the SCIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for 
nventors. 
: In this line of business they have had over fifty 
years’ experience, and now have une ualed facilitus for 
the preparation of Patent Drawings, Specifications, anu 
the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. MUNN & Co. 
also attend to the preparation of Caveats, Copyrights for 
Books, Trade Marks, Reissues, Assignments, and Reports on In- 
fringements of Patents. All business intrusted to them is done 
with special care and promptness, on very reasonable terms. 

A pamphlet sent free of charge on application containing full informa- 
tion aboat Patents and how to procure them ; directions concerning ie 
Marks, Copyrights, Designs. Patents, Appeals, Reissues Infringements. 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send. free of charge, a Syropsis of Foreign Patent Laws showing 
the*cost and method of securing patents in all the principal countries 0 


world. 
MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York 
BRANCH OFFICES.—No. @5 F Street, Washington, D.C. 
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